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COTTON UTILIZATION INVESTIGATIONS «=. 


COTTON LINT .. 


Fiber Properties and Reactions 


Thermodynamic investigations of the relations between water 
and the cellulose of cotton, differentiating between the water ih 
the cotton that will freeze and that which will not freeze, have 
shown the treatments of the cotton which result in:an increase in 
the nonfreezing water content are those which lead to (1) greater 
penetration of dyes and finishing agents; (2) higher moisture ab- 
sorption; and (3) in general, enhancement of those properties of 
reactivity which are associated with-a greater available surface. 


The protein nature of the lumen contents of. the cotton fiber’ 
has been definitely established and several of the constituent 
amino acids have been identified. This fundamental information 
will be of considerable value in purification processes. 


' The average of and. range in the amounts of the traces of. 
copper, iron, end manganese that. may occur in virgin cotton 
fiber and in cottonseed kernels have been. determined by spectro- 
chemical techniques. Knowledge of these traces of metals is 
considered: of value in relation to degradation during textile: 
finishing. vite - 


Fiber length-strength investigations established the varie-— 
bility in breaking loed and elongation-at-break of individual 
fibers within a sample. In general, the relation between fiber 
length ends perticuler physical propdérty was gimilor for most 
cottons tested. A proposed strength index, determined from tests ~ 
on fibers of three modal: length groups, -had e-linear relation | 
with the average fiber strength of all fibers’ in a sample. The 
sampling method used to‘determine the strength index reduces the. 
number of ‘fibers required for a test.. Its use will simplify. 
sampling procedures when a comparison.of chemically treated cottons 
with raw cottons must be mede on the basis of properties of indi- 
vidual fibers. 


While the precision of the flat-bundle method for determi-' 
netion of cgtont of mechenical demaga to cotton fibers is insufficient 
for ony eriticol analysis of ehengus in strength, there was no indi- 
cation of extensive fiber damage from mechanical processing. 

These results were confirmed by strengths of individual fibers 
taken from the cottons and the. fluidity values of samples as 
determined by our cuprammonium fluidity method. The stress-strain 
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analysis of processed cotton fibers gave a reduced elongation-at- 
break and a difference in the shape of the stress-strain curves. 
The change in strength was probably within experimental error. A 
decreese in elongation-at-break can be attributed to removal of 
kinks and secondary creep within the fiber as stresses are applied 
during the several mechanical processes. 


Properties of Cotton Cellulose 


Fractionation studies have shown the possibility of isolating 
cellulose samples of homogeneous composition, modified only by 
possessing one glycosidic methoxyl group per molecule. Hitherto, 
success ‘in this field has been achieved only with the highly 
modified cellulose derivatives, such as soluble ecetates and 
nitrates. Such material offers the possibility of studying the 
effect of chain length distribution on the physical properties 
of cellulose, - ata 


Empirical relations between intrinsic and specific: viscosity. 
of cellulose dispersion in cuprammonium and cupriethylenediamine 
solutions will allow intrinsic viscosity values.to be obtained by 
means of a single viscosity measurement at a specified concentra-: 
tion instead of the 4 or more measurements hitherto required. 
Failure to find evidence of decrease in degree of polymerization 
in cotton cellulose as a result of mechanical processing, as _ 
reported in recent literature, lesves this important question 
unsettled, but indicates that such degradetion is probably not 
nearly’ so severe as the recent literature reports indicate -- if, 
indeed, it occurs at all. ‘iat Fan 2 


A difference in fine-structure of mature and immature cotton. 
fibers hes been demonstrated by means of the x-ray spectrometer 
employing the newly developed rotating. specimen mount. The fibers 
were separated after being. dyed aecerding to the differential dye 
test technique and the degree. of orientation measured. Results 
have indicated a significant: difference in the degree of orienta- 
tion of mature and immature fibers. The mature were found to be | 
more-highly oriented. . aos 


The so-called limiting degree of polymerization (D. P.) is 
believed :to indicate the approximate length of the crystallites. 
‘Since, on the basis of the findings and hypotheses of other 
workers, it.was conceivable that the condition of hydrolysis 
(temperature, ecid concentration) might produce "limit hydro=- 
celluloses" of different degrees of polymerization, the effects 
of these variables on the limiting D.P. have been explored in. 
considerable detail, The uniform relation between weight loss 
end D.P. which has been found will serve es an extremely useful 
guide to the extent of hydrolysis necessary, in studying future 
samples, to produce limit hydrocellulose and this will help 
evaluate cotton for the types of usage for which it is suited. 
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Detection of Honeydew on Cotton: 29: 


A test for the detection’ ‘Of honeydew, the excreta of aphids, 
has been selected and offered for use to the cotton industry for. 
the examination of raw cotton for honeydew contamination..:.The . 
presence of honeydew in an appreciable smount causes cotton to be 
sticky and troublesome in opening and cleaning im -the textile 
mill, The prominence given the report on the test in the trade 
journels end the requests for copies of the publication show the 
strong interest of the cotton industry in the test offered. . 


_Yerns Ss un from AHA Cotton Maes eh | 


ye Yarns spun from the tr cheaed bert AHA beled aioe Pepcid 
length 1+1/8 inches) weré as strong as those spun from s long, | 

fine-fibered cotton whose staple length was 1-1/2 inches. This 

observation is significant since the AHA cotton is fully 3/8-inch 

shorter than the’longer variety. It has also been shown that 

when this strong-fibered cotton. is considered in combination with 

a weak-fibered variety (both cottons being of equal staple length), 

_ yarns spun from the two ‘ones ep in elongation, with. the ge heving 

the lower. ' | , 


Improving the Drafting Step in Proce essing e 


Continuation end eepandidl of dreft ae atiae are justified on 
the grounds of their practical application in improving the quality 
of cotton products and at the seme time lowering processing costs. 
About 100 requests have been: received for reprints of the publica- 
tion of the previous studies and for other information. These 
inquiries originated with spinners (domestic and foreign) and 
textile schools. There wes. expressed demand from industry that 
the draft proportionment studies be enlarged to include short- 
end medium-staple length cottons es well as other drafting ayetene 
commonly in use. > by industry. aT: 


Contrary to fre pecommendetion by the machinery SEE oT 
that 100 feet per minute is approximately the best speed for 
quality yarns, our studies indicated that higher speeds do not. 
adversely affect the quality. Executives of 15 mills visited 
recently expressed the opinion thst existing textile processing 
machines sre capable of producing products of higher quality ;jthan 
is generally being obtained. They expressed the need for more. 
technical data than are currently available. “Date from studies 
thus’ far undertaken point to possibilities of obtaining these 
higher speeds and lower processing costs at the drawing pROeSeS 
without sacrificing yarn quality. 
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New Equipment for Mechanical Processing, .. - ye 
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' The gas-fired infrared slesher, complete with sutomatic controls, 
constitutes a progressive step in designing textile equipment on 
modern scientific principles. Its performance has interested the tex- 
tile mills, but commercial sdoption depends upon a more complete deter- 
mination of the ability of the slasher to meet production standards 
in everyday ao a 


The Southern Laboratory. cotton opene r machine is an important 
contribution to the processing of mechanically hervested snd other 
trashy cottons, It puts lint cotton in an-optimum condition for 
cleaning by existing textile equipment, thereby overcoming’ one of the 
current obstacles hindering the expension of farm mechanization methods. 
The value of the new opener is recognized and indications are now that 
it will be adopted by the textile industry. | 


_ The attachment developed by Southern Laboratory engineers for 
weaving high-pickege fabrics on conventional textile looms is proving 
‘mechanically sound for industrial utilizstion. Fabrics with 38 percent 
more filling threads per inch than normal have been successfully woven. 
It is believed the attachment may increase cotton utilization through 
the development of very dense water-repellent fabrics snd specialty 
fabrics for industrial use. These close-woven goods should make cotton 
more competitive with synthetic fibers for outer garment epperel, 
tentege, tarpaulins, end in other fields where water and air resistance 
are factors. 


New Cotton Products by Chemical Modification 


The new combined yarn and cloth processing machine with all the 
units in a continuous range, end the continuous partial acetylation 
process being developed by its aid, promise the replacement of slow 
expensive batch methods, heretofore employed, by a much more rapid and 
less expensive process for preparing partially acetylated cotton. 

This is a definite step towerd commercial production of partially 
acetylated and other modified cottons for uses where other textiles 
fail upon exposure to high temperatures on long heating; or where 
they mildew and rot. 


Work on a number of cottons of very different properties, in 
yarn form, indicates that simple mercerization techniques cen be 
employed to help cheracterize the cottons, as well as to show how 
yerns and fabrics made from them are likely to respond to commercial 
mercerizing. For example, it has been clearly shown that mature 
cotton responds better. than immature to mercerization; also that 
some irrigated cottons respond better than. others. 
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The development of a soluble cotton yarn by the carboxymethy- 

- lation treatment is of considerable importance to industry as 
evidenced by approximately 50 requests for samples of the yarn’ 

and by the fact that three industrial concerns heve sent representea- 
tives to this laboratory to discuss properties and epplicetions of 

_ the soluble yarn. 


New advantages have been shown in the resistance of insoluble 
carboxymethylated cloth to soiling, and crease-proofing treatments 
can be applied to the cloth without the use of a catalyst with 


_. superior results. License to use the patent for producing the 
_ partially carboxymethylated cloth has been requested and pilot- 


plant betches have been processed by an industriel finishing company 
using commerciel mercerizing equipment. | 


Aminized cotton, which has been prepared in febric form on 
pilot-plant scale, has been found to possess several new and 
interesting properties. It has an increased affinity for direct 
cotton dyes; end in addition has considerable affinity for acid 


_ wool dyes which do not resect with unmodified cotton. It serves as 


an anion-exchenge materiel, end means have been found to produce 

@ treated fabric of this type with en exchange capacity comparable 
to the commercial anion-exchange resins, This fabric may find 
specialized epplications where an anion-exchange material in fabric 
form is advantageous. Because of its increased. chemical activity, 


_ the eminized cotton offers a promising base materiel for additional 


modification of cotton. 


It has Baan further demonstrated. thet enbhon. can be so 
chemically modified as to heve acid end bese ion-exchange strengths 
comparable to commercial ion-exchange resins. Judging from inquiries 
there is a considereble interest in the proba Guae use of ion-exchanges 
in the form ‘of a fabric. 


“COTTONSEED 


Srbpertias and Reactions of Goss ypol 
Isoletion of gossypol (the yellow pigment of cottonseed) from a 


a chloroform solution of gossypurpurin (the purple pigment of cottonseed), 


which had been treated with concentrated hydrochloric ecid, has 
‘provided information on the relationship of these two pigments which 


Me are present in’cottonseed, Additionel information concerning the 
reactions of these two pigments is helping in an understanding and 


solution of the problems involved in. bleaching and color reversion 


_. of cottonseed oil during end following commercial processing. 


Methods heve been developed for the determinstion of totel 
gossypol pigments in cottonseed meals snd oils which sre expected to 
serve as useful evaluation tools in research on cottonseed processing 
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and on improving the nutritive velue of cottonseed mesl. On the eek 
basis of the present use of the method previously.published for the = = 
determination of free gossypol pigments by the cottonseed industry, . 
these more recently developed procédures will be used extensively 
for both plant control and research in the industry. : 


Cottonseed Storage | ee ae 


-A mixture of relatively cheap and nontoxic chemicals has been 
found to inhibit deterioration in cottonseed during storsege equally 
es well as more expensive mixtures previously used. ‘These compounds, : 
acetic acid and sodium metebisulfite, should make possible low cost er - 
treatment of seeds to prevent deterioration. Extensive laboratory | 
storege tests are being conducted on this mixture, 


Pilot-plant storage tests in cooperation with the Mississippi 
Agricultural Experiment Station have indicated that chemical treatment 
does improve the storage properties of plenting seed. Seedlings 
treated with chemicals prior to storage exhibited more rapid growth 
than did untreated seedlings stored the same. length of. time. These 
results have encoureged the research workers at the Stete Experiment 
Station to conduct. a second series of storage experiments on a more 
extensive scale, — 


Research on Solvent Extraction of Cottonseed 


An investigation of the effect of seed moisture (4-14 percent) * 
upon hulling, purifying, cracking and flaking and on the flakes | bs 
produced showed thet the control of moisture is not only of extreme 

importence for the prepsration of flakes the most suitable for 

direct solvent extraction, but also has a direct beering. on many 

of the operations in the extraction process. The optimum conditions 

for preparation of flakes have’ been established. This information 

is extremely valuable in pilot-plant work of this Leboretory and to ie 
industrial processors for determining the best conditions for flake YS 
preperation, and also to predict the problems which may be encountered BN 
in the solvent extraction of flekes from cottonseed at various moisture 

levels, a 


Equipment modificstions and improvements in the operation of the o 
continuous solvent-extraction pilot plent end also the production of 
a most suitable flake material were together responsible for the 
successful continuous solvent extraction of cottonseed with commer- 
ciel hexane at 150 pounds per hour. The residual oil content in the 
meel was less than 1 percent, The miscella conteined less than 0,4 
percent "fines" by weight of the feed flakes, . The fines in the 
miscella was only 10 to 15 percent of the amount said:to be produced 
in commercial solvent-extraction installations of several different 
designs, These results for direct solvent extraction indicate that 
cottonseed flakes prepared under optimum conditions can be processed 


-]- 


more efficiently than is presently realized by most.of the solvent 
plants. ; | 


Cooperative Hork with Commercial Solvent-Extraction Plants 


Working. Bchtenanase have ae held with menagers ‘end superin- 
tendents of cooperative cottonseed oil mills. Analysis and evalue- 
tion of their: operations and. ‘products have been made, tabulated, 
and discussed with members of each mill. Technical assistance was 
given, end recommendations were made toward the solution of some 
of their immediate problems. The cooperative work has proved 
valuable to the Laboratory not-only in thet a direct insight of 
the operations at these mills has been obtained but also it has 
made :evident the direction in which.this Laboratory should perform 
some of its research on.cottonseed - if direct extraction of cotton- | 
seed flakes is to be RP RADI EDS dh .48 e feasible and economical 
process.. 


TEE OU Ane. Gol or and Keeping Quelities in Eetondecd Oil 


; peuies obtained in be investigetion of. aria naar and 
batch bleaching of cottonseed oil in solvents and regeneration of 
the spent bleaching clay indicate that such methods are highly 
efficient and economical with respect to the amount of bleaching 
clay required to effect a given. reduction in color, and because 
the spent. clay cen be regenerated and reused many times without 
substantial loss in bleaching power. Even though cottonseed oil 
is relatively resistant- toward rancidification. (development of 
undesirable odors and flavors) compared to many other edible oils 
it is nevertheless desirable to extend this netural resistance 
toward. deterioration to a: maximum, An increase of 9-fold in the 
time required for cottonseed oil to develop rancidity under 
accelerated tests wes obtained by the addition of extremely small 
concentrations of unhardened and hardened cottonseed oils. 


Fractionation and Physical. Properties of Monoglycerides 


Technical-grade monoglycerides, es presently manufactured from 
vegetable oils, are a mixture of free glycerol, monoglycerides, 
diglycerides, and triglycerides in which the actual content of 
monoglycerides usually ranges between 30 and 60 percent. The work 
on purification of the technicel products has shown that they cen 
be purified by relatively simple procedurés ond the proportion of 

-the desired monoglyceride can be doubled snd tripled. For many 
‘present uses and for other potential uses, the. purified mono- 

. glycerides ere superior to the original technicel-grade product. 
‘This is especially true in their use for the preparation of a 
veriety of new compounds which hsve heretofore. not been developed 
_ extensively because of the lack of purity.of the commercial 
products: thet have been evailable, - 
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While monoglycerides are used extensively as emulsifiers and 
Surface~active agents, little is known about their surface-active 
properties, principally because the compounds have attained indus- 
trial utility only within the past 10 or 15 years. Quantitative 
knowledge with respect to the relative ability of various mono- | 
glycerides to lower the interfacial tension at oil-water interfaces 
will have a merked effect in extending the uses for these compounds 
in shortening, margarine, cosmetic preparations, end similer products. 


Utilization of Meal and Protein 


Solvent-extracted cottonseed meal was used as the glue in 
manufacture of plywood. Plywood bonds thus made hed sheer strength 
slightly lower than those made with commercially-prepared casein 
glues. .The wet strength of the joints prepared with cottonseed meal 
glue was superior to joints prepared’ with commercial protein glues. 
This improved wet strength may serve as the basis for the use of 
cottonseed meal in the plywood industry. 


Fiber has been produced from cottonseed protein dispersions. 
The fact that these fibers have a dry strength of 74 grams per denier 
and a wet strength of 0.25 grams per denier indicates that indus- 
trially useful textile fiber can be made from cottonseed protein. In 
a preliminary experiment, in cooperation with an industrial firn, | 
cottonseed protein was successfully dry-extruded in a manner similer 
to the production of curled casein monofilament. This is probably 
the first time thet cottonseed protein has been extruded to form a 
filament in this manner and indicates possibilities for future 


development slong these lines. | 


Pilot-plant work on preperation of protein from cottonseed meal 
has made evident that further investigations must be made to find a 
method for producing light-colored cottonseed protein of high nitrogen 
content without substantially reducing its yield. If cottonseed - 
protein is to be utilized for industriel uses, such as fibers, adhe- 
Sives, sizes, and coatings, then pilot-plant work, supported by 
laboratory findings, for improving the quality and color of the 
protein should be continued. peaks + 


“SWEETPOTATO UTILIZATION INVEST IG ATIONS 


Processing to’ Recover Starch 


With improved and simplified processes for extraction and 
refining of sweetpotato sterch end for recovery of byproduct feed 
protein developed and proved on 4 large pilot-plant scale, investi- 
gations relating to the manufecture and utilization of sweetpotato 
starch have been carried as far as justifiable until the economy 
of farm production of sweetpotatoes so changes as to permit profitable 
growing of the crop for industrial use, Research during the past year 
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‘indicated that the use of a saw-blede rasp as a first grinder, 
followed by @ screen to remove coarse: pulp. fragments of low starch 
content, reduces the cost and power requirement of the first 
grinder and makes it easier to eliminate fine fiber in the finished 
starch, wii ) - iii ite 


Future Research to Emphasize Food Uses 


. Continued investigations will plece major emphasis on the 
utilization of the considerable proportion of the tablestock sweet- 
potato crop which consists of No. 2's end sound jumbos and which to 

an increasing extent is difficult or impossible to move in the 

fresh market, with the rapidly. increasing trend toward rigorous 
grading and restriction of the market to No, 1's or..better. Improved 
processed food products, especially canned sweetpotatoes, offer the 
most tangible prospect as an outlet if some problems of processing 

can be solved. Solution of the problem of. excessive softening in 
processing of smell whole .sweetpotatoes or cut pieces often encountered 
with fresh-dug roots and almost universél.with material cured end 
stored for any length of time, and development.of a solid or mesh pack 
of superior flavor end consistency, nemely, one like a prime baked 
sweetpotsto, would permit canning of all No. 2 and sound jumbo sweet- 
potatoes, Another prospective outlet is frozen puree for specialty 
food products and.home use, | ' | 


PEANUTS AND OTHER OILSEED CROPS UTILIZATION INVESTIGATIONS 


Solvent Extraction of Peanuts 


Up to now the commercial: application of continuous solvent 
‘ extraction to peanuts has met.with negligible: success because, of the 
inherent property of peanut. flakes to disintegrate into a virtual 
powder during extraction, - Nevertheless, becouse of the relatively 
high. cost of producing peanuts on the farm, it. may be necessary to 
recover the oil by the solvent process.in.order to obtain added 
velues in the products -- a higher recovery of oil and @ meal of 
greater utility: for. food end. industrial use. 


Significant progress has. been made in establishing optimum 
‘processing: conditions: for the successful solvent extraction of 
peanuts... Two pilot-plent runs were. completed after essential. 
modifications had been made to improve the mechanical operation 
of. the extractor. These modifications previously. had resulted in 
the highly: successful extraction of cottonseed flakes to.a low 
lipids content. In applying this know-how to the processing of 
peanuts, exceptionally smooth operation of the plant was obtained 
for the first time in a run using normslly prepared flakes. In 
another run, where special. heat-treated flakes were used, the. 
overall ‘operation was the best ever attained, With this information 
et hand, it. is reasonable to expect that the residuel oil content of 
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the meal can be reduced to 1 percent through a combination of proper 
flake thickness and careful control of the heat-treating operation. 


Production of Peantit Meal Low in Skin Color 


The lye and the water treatment processes developed by the 
Southern Laboratory are the only effective methods known for the 
removal of the objectionable skin color from U. S. No. 1 grade peanuts. 
The use of such a trestment prior to solvent extraction is a requisite 
if the defatted meal is to serve as a source of protein for large- 
scale industrial utilization, — | 


During the year, around’ 8,000 pounds of peanuts were lye-treated 
forthe removal of skin color, ‘ The production of this material, along 
with ‘several hundred pounds of peanuts treated by the water process, 
made possible the preparation of a stock pile of several thousand 
pounds of defatted meal, low in skin color. Wherever possible, in. 
the course of preparing this materiel, efforts were mede to develop 
improved techniques and to obtain date which will be useful in placing 
both processes on a continuous pilot plant basis. . - : | 


‘It hes been demonstrated thet the color of the red.skins of 
peanuts is largely due -to ‘the presence of approximately 7 percent of 
a catechol tannin of high molecular weight.: This information is 
importent in the further development of methods for the production 
and evaluation of peanut protein-products free of objectionable color. 


Physical Properties of Fatty Materials Derived from:'Peanut Oil : 


_ Investigations of the solubility effect in mixtures of fatty 
acids with solvents have made it possible to predict to what extent 
separation of the ecids into individual components can be effected. 
This information'is of direct use in the sepsration of mixtures by 
any of the commercial fractional crystallization processes, which 
have assumed considerable importance within the past few years. 


Measurements of the heat characteristics of hydrogenated and 
unhydrogenated peanut oils and products derived from them, and of 
the changes which occur in these materials under different conditions 
of cooling and processing, have given results intimately related to 
practical problems’ concerning the consistency, or "body," of plastic 
fatty products intended for‘ edible purposes. From the consumer's 
viewpoint, that quality known as‘ "consistency" is highly important 
in many types of: fat products, particularly shortening, margarine, 
butter, lard, and the like. eae Hy wa $50 hays a 


Since fatty méterials areable to exist:in.more then one crystal 
form, knowledge of these different: forms,: and-of the conditions . 
whereby they are able to interchange, is of value in efforts: to: impart 
‘desirable characteristics to finished.fatty products. — ee 


* 
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Effect of Period of Harvest of Texas-Grown Flaxseed 

Information is now available on the changes in flexseed grown 
in Texas throughout the hervest period. Deterioration is greater in 
flex harvested late in the season, and the tendency for further de-~ 
terioration is increased as the season advances. This information 
is valuable to processors and growers bécausé it emphasizes thet 
flexseed is not e uniform material throughout the harvest season. 
Hence, the grower will be more careful in selecting optimum harvest 


_ conditions and the processor will be able to adjust his conditions 


of storage and processing to minimize the more rapid deterioration 
that takes plece later in the season. 


Lipid Content of Rice Bran 


Systematic analyses of rough rice of 8 varieties from productions 
at 3 locations in 1948 have shown the true pericarp and germ fraction 
(bran) to contain an average of 21.79 percent of lipids with individual 


_ values varying from 18.41 to 23.35 percent. 


Sesame Oil 


The characteristics and composition of sesame oil of domestic 


origin have been determined, and methods heve been developed for 


quantitative determination of the minor constituents -- sesemol, 
sesamolin, and sesamin. The relation of these components to the 
Stebility of the oil has been established. The method developed for 
the determination of sesamin in sesame oil is more specific for this 
component and is simpler to cerry out than is the existing method used 


commercially. -The new method should: prove useful in selecting sesame 


oils of high sesamin content for use es synergists in pyrethrum insec- 


- ticides, since sesamin is the only component of sesame oil which has 


« 
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been definitely proven to possess syhergistic activity. — 


The information conterning sesame oil which hes been obtained 


- under this project should be valueble to processors of sasame seed end 


oil in producing en oil of high stability through control of processing 
conditions to retain high antioxidant (sesamol) content. One processor 
of sesame oil who produces a sesamin extract for use in insecticides, 
has reported that these investigations have furnished information of 
great value to him as well as to consumers of the desamized oil in 
margarine. hei ts Rene 


“Qi. from Cucurbite Foetidissima 


_ Oil from the seed of the Buffalo Gourd, C, foetidissims, has 
been characterized end found to be suitable fer use as a salad or 
cooking oil, but it has a somewhat higher color and lower stability 


_ than other vegetable oils, The hydrogenated oil did not heve as 


light a color as is desired for high quality commercial shortenings. 


Safflowerseed Oil 


Sefflowerseed oil of domestic origin has been found to have = 
limited utility in edible products. Selad or cooking oil produced Oe 

from safflowerseed undergoes an undesirable flavor change similar, 

but not identical, to reversion. For good flavor stability the oil 
requires hydrogenation beyond a shortening consistency, and hence esas 
would have to be blended with other more stable liquid oils to pro= eet 
duce a high grade shortening, | mee a 


RESEARCH AND MARKETING ACT INVESTIGATIONS — ate Rl Nee 
COTTON LINT 


Fundamentel Characteristics of Cotton Fiber 
as a Means of Developing New Uses (Rifl:a-102) Se J ae 


Method of Measuring the Cross-Sectional swelling of Cotton Fibers tee 


Knowledge of the moisture relations of fibers is of fundamental 
importence in all of the industrial uses of cotton where change in 
dimension is a factor in either processing or utilization. For the 
first time we have a reliable method for measuring the cross-sectional y 
swelling in fibers. Estimates obtained in this way show relatively sey 
small varietal differences in cotton. Since several of the modified 
cottons produced here do exhibit large differences in swelling behav- - 
ior, it is of importance to determine these differences quantitatively. 


Knowledge of the salient points in the greater closing capacity 
of immature over mature fibers hes been gained which will be useful oe 
in the development of self-sealing fabrics. Factors which appear to Ma 
explain better closing capacity of the immature fibers are the smaller 
interfiber spaces due to the fact thet there are more than twice as 

many fibers in a given weight of immature as in a like weight of ; 
_mature fibers; the flatter end more irregular shapes of the thinner- ie Gee 
walled fibers which makes for better packability;:' and the greater 


deformability of the immature fibers. 


Oxidation of Cotto n Cellulose’ 


A better understanding of the mechanism of oxidetion of cellulose 
will aid in preventing degradation of cotton fabrics. Research on 
this subject has clerified oxidation with acidic hydrogen peroxide, 
which is an oxidetion closely related to that occurring in overbleach- 
ing where peroxide is employed. Another type of damage to cotton 
arises from the sensitivity of certain types of oxidized cotton to 
alkalies, even such week alkeli as soap solutions, The stabilizing 
action of chlorous acid end diazomethane against this type of sensi- 
tivity has been further investigated and hes been shown applicable 
to two different types of oxidation. 


ee 


In RMA contract research at the National Bureau of Standards 
no typical infrered- spectra for carbonyl groups were found in oxi- 
dized cotton cellulose, indicating the possibility of their exist- 
ence in all abnormal form. This concept provides a new approach to 
the direct measurement of degredation in oxidized cellulose. 


Shemical Bonding of Cotten Fiber mith Resins 


The successful rel ilk of raw eel ‘with ethylenimine in 
vapor form without adversely affecting subsequent carding and spinning 
Operations indicetes the possibility of vapor phase polymerization of 
other substances. in cotton fiber for the ‘purpose of introducing firmly 
Und» uniformly distributed resins. 


Reduction. of Crystellinity of Cotton Cellulose 


We heve. succeeded in Sh eee the. high crystellinity of cotton 
without loss of fiber structure: and without chemical degradation. The 
irrecoverable elasticity or stretch has been increased by the amine — 
treatment. To increase elastic recovery it will be. necessary either 
to: introduce’: blocking groups: or cross linkages. by. further chemical 
treatment. We have found that FORDELASDINS 9: is.a isPeeaaRR reagent. 


toplicetions of Differential Dyeing 


The differential dyeing technique has been successfully applied 
to cotton mill manufacturing and: dyeing problems. with savings. in the 
purchasing of cotton snd. in the incidence of factory | seconds. It is 
already in use also for. maturity determinations in mills for the se- 
lection. of cotton according to, degree. of maturity with respect to 
specific end uses. 


The cine ae "been shown to be of potential valive to cotton ~ 
breeders and growers, particularly to those interested in the devel- 
pe rent of. the eee fiber on the plant.,. 


Developnent of New and Improved Products ‘from Cotton 
 Pabor Through Proeesaing and Chenicel Treatment (Mt ~104 ) 


Oe in: ‘Blesde with: Other RiEoes., 


A gurvey report. ‘on blending. has been neds which provides a basis 
for an analysis of the following: (1) Whether there are any evenues 
of approsch where cotton, in combination with other fibers, would 
improve its competitive position either by regaining lost markets, 
wholly or partly, or by finding new outlets; -and (2) whether cotton 
would risk losing current and potential fertile markéts by the pro- 
a posal of -types of blends which ordinarily would not have been 
envisioned. Conclusions reached in such an analysis will be used 
in determining types of investigations to be carried out later with — 


Lae 


respect to blends of cotton fibers with other fibers in yarns, and 
blends of cotton yerns with yarns made of other fibers in folded 
yarns and fabrics. este 


Improving Insect Repellency of Cotton Bagging 


The method of protecting cotton flour and feed-bags from insect 
penetration by treatment with a mixture of pyrethrins and piperonyl 
butoxide, a synergist for pyrethrins, was mede public in a Department 
of Agriculture press release July 25, 1949, A more detailed descrip- 
tion of the process was given in a joint publication of this Laboratory 
end the Bureau of Entomology and Plant Quarantine. 


Practical application to flour begs of this protective treatment 
is being tested by the Textile Bag Manufacturers Associstion. Flour 
was pecked in the treated bags and stored for several months. The 
insect-repelling efficiency of these bags is being tested, and the 
flour analyzed for traces of contamination by the protectants. Incom- 
plete results indicate an unexpected amount of migration of the pro- 
tectants into the bag contents, resulting both in contamination of the 
flour and a lowered resistance of the cloth to penetration by insects. 
This behavior makes it necessary to seek formulations containing lower 
percentages of high-boiling organic liquids, as well as pyrethrin 
Ssynergists and anti-oxidants of a waxy nature that will less readily 
leave the cloth, 


Cloth has been treated at laboratory for trial as insect-proof ° 
liners and covers for bins and barrels used for storing grain. yi 
has been reported that at least one large bag manufacturer is offering 
treated bags for use in storing seed grain. - eM ne { 


Effect of Twist on Weaving Efficiency and Quality of Woven Fabrics 


Weaving cost is 40 percent or more of the manufacturing cost of | 
woven cotton fabrics. A major, factor of this cost is loom operating 
(weaving) efficiency, which is significantly influenced by warp yarn 
twist. Yern properties directly influenced by twist which effect 
weaving efficiency are (1) tensile strength, (2) elasticity, (3) re- 
sistance to abrasion, and (4) fatigue life (progressive failures). 
The results of twist studies to date have provided the basic guide 
for machine processes and odjustachts for speeds, drefts, roll: 
settings and twists for the manufecture of warp yarns with 4 high 
level of physieal propertics for weaving Iaborxtory somples of a- bs . 
narrow width of a 4Qeinch, 4.00¢yard, &0-squere print oicth. ; 


Contract Re 


search Investigations 


~ Improved cotton warp yarns, improved luster in cotton, control 
of nes during manufocture and improved resistence to sailing ate the 
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pats ects of research being conducted by contract with privete and 

state research organizations. Of particuler interest is the dis- 
_ covery that treating cotton garments. with carboxymethyl cellulose 
in the sach water greatly increases resistance to soiling. 


ean | : | OILSEEDS AND OILS 


eh titeen Methods of Cottonseed Oil Extraction: New 
ace . and Improved Products from Cottonseed (RM: a-103) 


vie ‘ alate po it on of Cottonseed 8 Inf luer ced by. nvironment_and Veriet 
a get The 3-year study of the composition of cottonseed as influenced 
alee by environment end variety will be completed when the samples from 


Lainie the 1949 season are analyzed and the data evaluated. The investige- 
Shes tion is based on & selected varieties grown et 13 stations and on 

7 me additional verieties grown at 4 of the stsetions. Included in the 
analyses are the oil content of the kernel, iodine number of the 
oil, gossypol, and trace metals, 


ee . a Eractionetion of Cottonseed Me ocall 


eal eaae | The most important findings in the process development research 
ein on the fractionation of cottonseed meats are those on fleke drying; 
an cost analysis of the fractionation process; the application of a 
Ree close circuit disintegration-screening operstion to increese yield 
. of fine meal essentially free of pigment glenis, oil, and hulls; and 
A the further reduction of the free gossypol ccntent of the fine mesl 

by conditioning operations incorporated along with desolventizing 

operation. Samples of pigment glands, end different meal fractions, 
- which were produced in the pilot-plant experiments, have been pro- 
lie aa vided other research organizetions for investigation of nutritional 
Riss» 5 ; and toxicological properties. | ' 


ree yea Goreme proccess ng ot of Cottonseed 


‘An extensive investigation in ROApEnaEion with Rauchey, ae 
been made of the variables involved in screw-press processing of. 
RAN cottonseed meal. It has been shown that the properties of the meel 
es -. are influenced by the cooking and pressing conditions. When the 
a ‘conditions of cooking sre maintained mild, the nitrogen solubility 
_—“‘st Of the meal is determined by the energy input to the screw-press as 
‘ related to the throughput. It was found that adequate oil yield 
. can be obtained without undue energy input into the press and there- 
Wari fore it was found possible to produce cottonseed meals which had 
much higher nitrogen solubilities than those hitherto produced. 


t nataeananinanalitotia mame titietenekatie 


The new compounds of gossypol with peanut protein, amino acids, chee 
dextrose, and starch have been made and given to a number of pharma- ae 
cologists for determination of their effect on experimental animals, Benn 
They have been shown to be lethal to goldfish in concentrations of ) ie 
1 part to 100,000 whereas gossypol itself ig not lethal at all and eee 


pigment glands which contain gossypol in its netural state are not 
quite as toxic es the new compounds. When these compounds are stored 
at elevated temperatures, pigment changes take place similar to those 
thet occur in stored cottonseed. The new compounds provide a powerful 
tool for the investigation of the physiologicsl action of gossypol as 
it occurs in the natural State, and of the chenges which take place 

in gossypol and the gossypol pigments on storage of the ‘seed, 


Investigations of the Nutritive Value of Cottonseed Meals 


It was shown that the nutritive value of cottonseed meals con- 
taining low quantities of gossypol is related in some menner to the ae. 
nitrogen solubility of the meal. This discovery provides an oppor- cae 
tunity for continued systematic research on the relationship between 
the chemical properties of the meal and its nutritive value and ee 
provides a clue for the development of a chemical test which will eh 
provide an estimate of nutritive value of the meal. 5 
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An examination of the chemical properties of commercial cotton= 
seed meals showed thet there was considerable varistion in the gossy- 
pol content of these meals snd their nitrogen solubility. This 
demonstration has convinced the cottonseed industry and nutritional 
investigetors elike of the inadequacy of the present methods of at 
labeling cottonseed meal for feed purposes. It has convinced the ies a 
cottonseed oil industry that research must be done on the effect of coe 
processing on the properties of the meal and has therefore enabled if 
this Laboratory to obtain considerable cooperation from industry for 
this purpose, At the same time this demonstration has proved to 
nutrition investigators that they, ought to re-examine all known ine 
formation on the nutritive value of cottonseed meal, New tests were 
therefore planned, using cottonseed meals which had been snalyzed 
and which had been produced under controlled processing conditions, 
In the first series of tests, approximately 5 tons of specially 


processea meal were provided to nutritionists, 


Nutrition tests performed on these cottonseed meals demonstrated 
that screw-pressed cottonseed meal produced under mild conditions of 
cooking is as good as soybean meal as a source of protein for chicks 
and hogs. No evidence of toxicity was found even when these meals 
were fed in concentrations as high ss 70 percent for chicks and 43 
percent of the diet for hogs. This demonstration is in variance with 
the generally accepted viewpoint that cottonseed meal in lerge con- 


centrations in the diet, is not suiteble as a source of protein for 
chicks and hogs, é 


_ 
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A : Quality Improvement of Pecnut Products end. New 


Uses for. ‘Peenut Oil (RMta-124, Part I) 


Research Aids Pesnut Butter Industry 


The separation of the oil from the meal phase : in commercial 
peanut butters containing seemingly proper amounts. of hydrogenated 
(hardened) peanut oil for the prevention of this undesirable cher- 
acteristic was investigated and the mechanism by which such a sta- 
bilizer prevents oil sepsration was ascertained. It was determined 
that the maximum "stabilizing" effect is echieved only when the 
original crystalline condition of the stabilizer is not altered by 


any condition during or after its incorporation. Specifically, it 


was determined that the temperature of incorporation of hydrogenated 
peanut oil should not appreciably a oiik the melting point of the 
herd fat. 


This information has aided the pemnus butter industry beceuse 
it permits the selection of an adequate stabilizer on the basis of 
existing processing conditions end it indicates the processing con- | 
ditions which should be maintained during and following the addition 


. of hydrogenated peanut oils to achieve. maximum freedom from oil 


Meet Ses 


Uses for Rice end Rice Byproducts end. 
Methods of Prhwase tte (Ril a~21) 


Although rice bran represents a potential source. of Saeroyemeta ie 
50 million pounds annuelly of high-quality edible oil, the production 
of rice,bran oil on a- commercial scale in the United States has oce- 


curred only within the past few years. During the early efforts to 


process bran in 4 variety of solvent-extraction plants many unforeseen 


problems arose. These problems involved rapid deterioration of the 


bran during storage and difficulties as a result of the finely divided 
state of rice bran. Inability to refine the crude oil because of the 
presence of excessive quantities of phosphatides, waxes, pigments, and 
other as yet unidentified substances seriously threatened the economic 
development of this new industry. Many of these problems have been 
solved or the difficulties appreciably minimized. 


It would dmnairon the experiments completed thus far, that 
micro-orgenisms pley @ minor role in the formation of free fatty acids 
in rice bran and 4ll-efforts in stabilizing this material must be 
concentrated on inhibiting the activity of the natural enzymes in the 
rice bran itself,’ Once this is done, there should be a relatively 
minor contribution to deterioration from any micro-organisms on the 
bren, 


Storage experiments were conducted to determine a means of inhib- 
iting the deleterious action of the enzyme, lipase, whereby rice bran 
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might be stored and eccumulated to merit en economical extraction. 
Investigations were underteken to obtain data on the naturally oc- 
curring active agent(s) responsible for deterioration of the bran. 
Besed on these studies it was found thet rice bran, which heretofore 
could not be stored for more than a few days, can now be stored for 
severel months, 


& successful means of degumming rice bran oil has made possible 
the production of a highly superior edible oil end hes also led to 
the recovery of a highly useful byproduct, nemely, rice bran wex, 


The advantages to be gained by processing rice bran ere produc- 
tion of a more stable bran of improved nutritional value and recovery 
of an oil adapteble to o wide variety of uses in the edible field, 
including cooking end deep-fat frying, manufacture of mayonnaise and 
seled dressings, end the manufacture of shortening and other plastic 
fets. The very marked resistence of the hydrogenated fot to oxidative 
rancidity is especially characteristic of rice bran oil. 


Expanded Research on Fete end Oils (RM:e-556) 


Research on Monoglycerides 


Monoglycerides are used widely as emulsifiers for oil-weter 
mixtures, which mey be basic, acidic, or neutral in nature. Since it 
is known thet the resistance of monoglycerides to decomposition is 
Sensitive to changes in the acidity of their environment, the exact : . 
degree of resistance under verious conditions is a matter of practical 
importance, The experimental work on monoglyceride emulsions has 
provided useful information on this aspect. For somewhat similar . 
reasons, the results obteined with regard to the stability of mono- 
glycerides et high temperetures cre important. Relatively high 
temperstures ere encountered when monoglycerides sre used in the 
preperation of such unrelated products es baked goods and synthetic. 
resins, or aay pe | 


Sulfated monoglycerides, such ss the short-chain fatty acids 
found in ccconut oil, sre sold in lerge quantities .as. household and 
industriel detergents; but similer products obtainable from cottonseed 
oil ere unknown and have been of little importance heretofore. The 
work on sulfated monoglycerides and on continuous liquid-liquid 
countercurrent purification of technical-grade monoglycerides promises a 
to solve some of the problems on the production and utilization of a % 
variety of monoglycerides, The availability of monoglycerides of high 
purity undoubtedly will encourage the use of these compounds in new 
products and processés, 
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drogenotion of Fets and Oils) 


It is difficult to exaggerate the importante of the hydrogenetion 
reaction in the processing and utilization of fats and oils. Between 
1 and 2 billion pounds of fats aré hydrogenated annually ‘in the United 
States -- largely by empirical methods, . The work in progress and 
reported here is not only of value. in elucidating the mechanism by 
which hydrogenation proceeds; but it elso mekes possible the exercise 
of more precise control over the. properties of the hydrogenation 
products. The results obtained to date on the hydrogenation of methyl 
oleate sre especially valuable to the fat and oil industry in control- 
ling the formetion of "iso" acids during hydrogenation, | 
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GrowtheRecu ula ating Factors | 


Satlafae tony nat nade aus sat Sewieed for the 
quantitative determination of the stereoisomers of 
beta-carotene in alfalfa meal. These isomers, designated 
all-trans, neo-B and neo-U, have reletive vitamin A 
potencies of 100, 53, and 38, respectively, application 
of the method to dehydrated alfalfa meal has shown that 
dehydration causes extensive isomerization of all-trans- 
beta-carotene to the other forms. Total carotene de- 
terminations which neclect this effect may give calcu- 
lated vitamin 4 potencies which are too high by 15 per- 
cent, Irradiation of dehydrated meal reverses the 
isomerization to some cxtent, 


Studies are under way in collaboration with State 
Experiment Stations on the probable existence of growth- 
inhibitors in alfalfe meel. Hot-water extraction has 
failed to reveal an inhibitor in either the extract or 
the extracted material, 


Studics on the vitamin Bj2 content of alfalfa as 
determined by paper chromatography have shown that more 
than 80 percent of the potency indicated by nicrobiolo- 
gical assay is due to factors other than By9. Chick 
growth tests have confirmed this conclusion, 


Chemical Constituents of ulfalfa 


Two or more naturally occurring antioxidants in 
‘alfalfa have proved to be good preservatives for carotene 
in mineral oil. Studies are under way on their isolation 
and characterization, 


Water-soluble and water-insoluble fractions of the 
proteins of alfalfa have been assayed for anino acids and 
found to be well belanced, with little difference between 
the two fractions, 


Studies now completed have shown that the optimun 
moisture content for retention of carotene in alfalfa 
neal in unsealed containers is 8 to 10 percent. 
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Seventy different antioxidants have been tried as 
stabilizers for earotene in alfalfa during storage, The anti- 
oxidants are applied by spraying solutions of the compounds on 
alfalfa meal in a rotary mixer, They are tested by storing at 
65°C, for 14 days. Five compounds (tivo substituted hydro- 
quinones and 3 quinoline derivatives) have proved sufficiently 
effective as antioxidant stabilizers of beta-carotene to 
justify tests for possible toxicity. 


FRUIT UTILIZATION INVESTIGATIONS 
Freezing Proservation 


Funiancntal studios of the browning of pesches have re- 
vealed correlations betieen tendency to brown and tannin and 
enzyne contents, This information may be‘uscful in estina- 
tions c? dosage of antioxidant necossary, not only for peaches 
but for other fruits prone to darkening. 


; Efforts to improve acid-peeling methods for peaches have 
reveelcd certain properties of wetting aconts in conbination 
With acid solutions. The knowledge obtained will be useful 
in. the application of wetting scents to processing operations. 
Wetting agents failed to correct tho failure of acid solution 
to renove peel from certain creen creas of fresh peaches, 


_ Efforts to inercase the firnness and the drained weight 
cf thawed strawberries following preservation by freezing have 
included tests with added citrus pectins, of both high and low 
nethoxyl contents; Sucar packs’ with various proportions of 
sucrose, dextrose, and invert suger have been included. Results 
thus far have revealed no appreciable increase in firmness. 


| The developrent of infornation on a suitable wax mixture 
for.application to berry picking boxes, with exact treating 
‘procedures, and nore recently of infornation on design of treat- 
ing equipment, has aided the berry industry. The wax not only 
reduces nold crowths but extends the usable life of the boxes 
from one season (or less) to as nuch as three. 


Studies on the effect of enleium as a. firming agent for 
yellow Newtown apples stored 10 nonths showed that 500 ppm, of 
caleiun in the sulfiting bath caused satisfactory firning of 
‘slices, «a rapid and simple iuethod for the determination of 
calcium content of dipping solutions has been developed. 
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Experiences of a commercial processor of cold-processed 
fruit spreads preserved frozen, which were developed by 
the western Regional Research Laboratory, revealed diffi- 
culties with sucrose hydrate, which consists of mold-like, 
spherulitic agglomerations of sugar, Low temperature 
studies have shown that use of 30 percent of invert sugar 
in replacement of added sucrose, as well as vackaging in 
hermeticelly sealed containers, are effective methods of 
preventing the formation of sucrose hydrate during storage 
and retailing of the products. Crystallographic studies 
on levulose have revealed a method of purification of this 
sugar. A rapid and accurate method of detcrmining levulose 
in fruit has been developed. 


Coliform bacteria, including Escherichia coli, have 
been found in about a third of samples of frozen concen- 
trated orange juice in recent studies and this fact has 
significance from the point of view of sanitation, The 
work under way is of keen interest to the citrus processing 
industry, who cooperate through ce committee on which the 
Western Regional Research Laboratory has representation, 
This Committee is considerins the adoption of procedures used 
at this Laboratory as tentetive methods for collaborative 
work, High-frequency radiation is being applied to cultures 
of BE, coli to determine whether it has a specific (nonthermal) 
lethal effect, ' 


& steam-injection stripper or preheater developed for use 
in recovery of fruit essences, has been found useful as a 
rapid sterilizer or pasteurizer of hcat-sensitive products, 
In a test on apple juice heavily inoculated with a heat- 
resistant yeast, the "Thernilizer" sterilized the juice, The 
juice was heated to 244°F, and returned to 80°F, within a 
period of 0.6 to 0.7 of a second, This method has the minor 
disadvantage that it introduces sone water into the juice, 


Dehydration 


# process for the preparation of a prune powder from 
commercially dricd prunes (involving brief cooking, separa- 
tion of pits in a finisher, drun drying, and grinding or 
flakine) has appeared to have commercial possibilitics. An 
industrial group interested in prunes has obtained a supply 
of powder, prepared in this Laboratory, for market. testing. 
In the course of the study « systen of air jots was installed 
to aid in removal of the filn from the drun; the technique 
proved satisfactory. Drum drying appeared to be superior to 
other methods tried, such-as air drying, vacuum, and spray 
drying, particularly in costs. Estimated-cost of production 
was 3.7 cents per pound of product. | 
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Powders prepared with several varieties of fizs also 
heve interested commercial producers of that fruit. In 
. -addition, expcrinents on addition of fig powder to 
Sy gh breads and breakfast foods have suggested that new out- 
-lets of this type may be commercially fcasible, 


_ Since caking of packaged fruit powders nay bo associ+ 
ated, with extent of crystallization, studies are under way 


) “on kinetics of crystallization of amorphous sugars and also 
on a spectrometric acthod of neasurins amounts of crystal- 
linc materiel in spray-dried powders and sugars, Relation- 
gh, . . ships of storage tenperature and noisture content to 

Ras: _. ssticky points of fruit powders are also under investiza- 
“et: . tion, besinnine with methods of moasuring moisture in the 
us powdors, 

th 


Debycrofreeginre 

ee Suecess of frozen conecntrated fruit juices, increasing 
: costs of transport and storasc, and the possibility of ob- 
ae taining a more casily handled frozen preduct have all scemed 
Wee to be reasons for increasing interest in dehytrofreezing, 
This methed, if applied successfully in commerce, would re= 


oe 
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joe _ duce space requirenents by at least 50 percent. Pilot-scale 
Ps : equipment will soon be available for e processing line for 
Fh dehydrofrozen apples, 

, z » Canning and Bottling 

y s nee ie | 2 s s . 

oF Exploratory processing studics and cost estinates have 
Bik BA been nade on several products prepered fron fresh prunes 

ae x Oe _ » (French vericty). The results of these studies have stinu- 
mene ate _ lated industriel consideration of the vroducts (clarified and 
Ray unclerificd juices, nurec, and juice concentrate) as new 
ee outlets for fresh prunes. 

a Studies on steps in processing the Washington variety 


of raspberry have pointed out factors in washing and 
. Crading that appear to be the cause of mushiness in the 


canned ‘proluct. 
\ 


Experinents on low-grade Delicious apples will be 


ae “ie - . «undertaken to sunply facts on rance of quality of processed 
x . «juice obtainnble, including such factors as acidity and its 
4 Ly : o + : 2 : A 
Pee oe edjustnent, blending with other varictics, and addition of 
3 or ascorbic acid, - 

Lye » Pectin 


okt In pilot-plant. studies on the nanufacture of low- 

Rise methoxyl pectin from dried citrus peel, two-new procedures 

es have improved the process. Prelininaty pickling of dried 
Pa peel in dilute acid followed by drainage to recover solubil- 
Byte ized pectin and by countercurrent extraction of the residue 


A ” 


to recover further pectin has proved superior to direct 
countercurrent extraction of unvickled peel. The second 
inproved procedure consists of fine grinding of dried 


peel and coneurrent extraction of pectin with dilute acid Me 
under controlled conditions of time and tenperature. These Rae 
orocedures result in increased quality and/or quantity of i ae 
nectin extracted, ee a 
Studies on industriel uses of nectic substances have ae 
included the following applicationss coatings for seed ae 
corn, broken almonds, candicd fruit mixes, dates, and . as 
fruit pieces for use in bakery products, all have been, Sue 
successful with the exception of seed-corn coatings, and ee 3 
further tests on that applicetion will be conducted, : 
3 

Severel types of coating machine, involving spray coat- ey 
ing, slot-orifice with falling film of pectinate, fluning, rs 
ro: 


and flooded-curtain anplication, have undergone testing. 
The latter, in which the almond piece sr other product 


nesses throuch two heavy separate falling curtains of 
pectinate, seems to be nest promising. a 


Grave By-products ‘ 


A&A compound from grapes with hich so-called "vitanin P¥ 
cetivity hos been studicd in an unsuccessful effort to de- 
tornine its chenical structure. . If toxicity studies prove ; ‘ 


favorable, further studics may be undert-ken, 


Samples of whole grape pomace have beon supplied to the 
U.S. Bureau of Mines with the suggestion that they be tested 
for use in oil-drillins nuds. Some tests have reveeled that 
the poneces hed about 50 nercent of the effeetivencss of ye 


va) 


quebracho for this purpose. 
Torula Yoast Studies 


Pilot-vlant studies hove revealed pertinent informaticn 
on the proparation of Torula yeast, The "off-fermentation" 
observed in earlicr studies is actuslly a phenomenon re- 
lated to foan formation, and nay be avoided by adequate 4 
mixing in.the propacator to disperse the heavy foam. Air 
supply and disnersion are critical in the growth of 
Torula; below about. 1.2 cfm. of well-dispersed air per Ps 
pound of yeast, activity is largely fernentative, At 1.2 or Ne 
more cfm, of well-disnersed air ver pound of yeast, the } 
yeast crows repidly and consunes sugar efficiently in the 


production of new yeast. ith Torula, o diluted feed is ‘i 
unnecessary in starting a propagation, Propagations started aK 
on full-strencth feed have proceeded ata rate near the known Hie 
naxinum for the organism. nie 

Pali 


: By neans of sere ning studics,.a stra -in of Bacillus 
nece theriun has aoe ilentified as an efficient producer 
of vitanin B12 activity, This orsanism has been grown on 
a 150-liter scele, with yields of 0.8 ug. of vitamin By2 
acbivity por ates of culture medium. Cultures of this 
organism have been distributed widely end the nethod is 


haw Se nite commercial triols. 7 


faces AND MARKETING &CT PROJECTS | 
Now W Uses 0) gg sais 2 eal Fruits to Prevent Waste 


4b NEE SENOS PG developnent in pilot- lant 
equipnent for the recovery of fractions of juices contain- 
ing the aroma and flavor substances (essences) nay extend 
applications of the process to natsrials that are too heat- 
sensitive for other equipment, This develonnent consists 
of the conbination of « stean-injoction preheater with a 
short tubuler evanorator. The cai lela gi of stean into the 
juice or puree provides very rapid heatinz action, with 
only slight addition! of noisture, and orevents fouling of 
heat-excha ee surfeces in the short evaporator ‘tubes to 
which the steam-injection unit is ceil? because of the 
Rey velocity over ‘the heating surface, 


The usefulness of ne essence-recovary process was 
demonstratcd earlier at the Eastern Regional Research Lab- 
oratory. With ; »ilot-plant equipment, including the nodifie 
cation nentioned above, the Uiestern Reioneal Research Lab- 
oratory has conducted studigs on recovery, concentration, 
and evaluation of volatile flevor-aroma fractions from juices 
and purees of various Western fruits. With the purees it 
hes been possible to remove 40 to 50 nercent of the water, 
along with most of the essence, and thus to concentrate the 
puree about two-fold in svlids content. Conccntrations of 
the Ue Rea to various decrees, including 1200-fold, 
neve been obtained in special equinnent. These studies have 
revealed nadees ‘of inportance in the ore iia oe industrial 

concentrates, 


intensities of 7 varieties 
fic Northwest have revealed’ 
hod may prove uscful in 

continue over scveral 


Studies on comparative flavor 
of sirawberries grown in the Pac 
significent variations. This ize 
selection of varietics; work wil 
scasons. 


Cenparisons of several »vrocesses for the presaration of. 
frczcn apple juice concentrate have produced infornation of 
value to prosnective processors, One product’ was a 6-fcld 
-concentrated strinped juice made 4-fold with fresh juice, 
another was a 4-fold concentrate of strinved juice to which 


a 
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the fresh fruit equivalent of concentrated essence was. Oc 
added. & third was a 6-fold concentrate nadéd 4-fold with 
fresh juicc and concentrated essence, Juices were con- 
contrated in an all-glass lnboretory vacuum evaporator, in - 
which juice temperature was varied by 15° increnents fron 
85° to 145°F, Only the latter temocrature anpeared to 
affect flavor cdversely, The only difference noted with the 
lower tonperatures was the gradual lightening of color as 
the tenperature wes inereased, aA 4-fold ccncentrate of 
strivped juicéd was prepared in commercial vacuum-pan equip- 
nent ata juice tenperature of 115*F. and concentrated 
essence previsusly recovered from the juice vas added, All 
products containing essence were sunerior to those with only 
fresh juice added, The vacuun pan apnears to be suitable 
fcr commercial use and has the aapapeiie of lew cost as con- 
xarea with lowetenpcrature evaporators. 


Four-fold concentrates of Western Concord grape have 
been made to vnernit comparisons of processing. mothods and of 
nethods of preservation (freczine and canning). 


spray Dryins Studies on Citrus Fruits 


In experinents on spray drying of concentrated ocrancge 
juice, eddition of methocel before welts to 3-fold concen- 
trate resuited in a satisfactory rowdor, The yield was 
Sinilar to that of single-strencth juice and feec rete on 
a solids basis was several tines preater.. Six-fold concen- 
trates with added methocel also could ve spray-dried satis- 
factorily, but the yield was icwer than that of 3-fold, 


Other dryinrs oids besides methocel that have proved 
satisfactory sre carh Seitihopess) and acetylated pectin, 
Relationshios of sticky points to tenporature and relative 
hunidity were deternined, Develovment of of "~flevors and 
off-cdors in the powders was found to ve closely correlated 
with loss of carstenoids,. In eae: search for a carrier for 
fatesoluble antioxiljants that micht be introduced, = now 
drying aid (clyceryl monosteara be) was discovered, 


Continuous Press for Recovery of F Fruit Juices 


A commercial cennany employed ‘uniler a rescarch con- 
trect has constructed a quasi-contimious, 6-cylinder, 
hydraulic press for use on fruits and fruit wastes. Sinple- | 
eylincer tests nave shown that the press will separate raw, - 
milled near unste into « juice fraction containing about 
0.3 nercent insdluble solids and « press ceke suitable for 
drying. Minor changes are boing made in the »ress in vre- 

3 


dernier son delivery of the unit to the western Re ional 
Research Leboretory. 
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Conversion of Wastes into Feedstuffs 


Studies in laboratories and in a plent at San Jose, 
Calif,, during the 1949 season in collaboration with the 
Canners League of California, have established the prac- 
tical feasibility of a processs for the separation of near 
waste into frections and also for further yvrocessing the 
fractions into molasses and pomace products. Further 
studies on various steps will be made in 1950, arein with 
colleboraticn of the League, Products obtained in 1949 
are being evaluated as feeds by the University of 
California, Cost studies based on data available thus 
far suggest that a business venture based on utilization 
of waste may be successful if allowance is made for pres- 
‘ont wasto-disposal costs, Analyses for insecticide 
residues have been mede on pear waste products that are 
being used in feeding trials. 


In response to - request by officers of the California 
Prune Marketing Progran, methods for the application of 
dyes to surplus and substandard pruncs have been developed, 
fhe methed consists of application of cil- and water- 

“soluble dyes. | 


Evidence of the existance of an unidentified growth 
‘factor in tomato juice has aceunulated in recent studics, 
‘The factor apparently is responsible for crowth of a 
. Leuconostoc-like bacteriun and is widely distributed, 
Effort to identify it with known factors hes been un- 
successful, : 


Undor a research contract, the Colorado Agricultural 
Experinent Station has madé studies of nethods of ensiling 
suger beet tops in order to preserve them for dehydration, 
and methods of dewatering the freshly harvested leaves in 
order to roduce the dehydration load, The objective of 
work under the contract is to dsternine whether it is 
feasible to produce « highequrlity dehydrated feed. fron 
beet tons, which are nov conmonly left in the field when , 
the beets are hervested, 


Fundamental Studies of Fruit Tannins 


Work has been initiated to isolate, purify, and 
establish the chemical structure of polyhydroxyphenol 
substances (tannins) that serve as substrates for the 
enzymatic browning in peaches. Renovel of the tannins from 
the fruit, and their partial purification and concen- 
tration, hes been accomplished by « sories of extractions 
using various organic solvents... Peper chromatosraphy of 
an ethyl acctate extract showed that. chlororenice acid 
may be one off the components. Further work is in progress 
to separate and identify the components of the tannin 
concentrate, 


Peat uke 
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POULTRY UTILIZATION INVESTIGATIONS 
Ereozing P Preservetion of Turxeys 


Studics on relationship of the anount and con- 
position of fat in the diet of turkeys to the fatty 
acid composition of the czrcass fat, the frozen stor- 
ace stability of the carcass, and the flavor of.the 
meat have established the following penis 


Inportant changes in carenss fat composition re- 
sult ae diffcrences in dict fat of an aneount and 
character which could normally be expected between 
practical feed formulas. Such chances in carcass fat 
composition have a marked cffect on accelerated storage 
life of the fat, and hence probably play a decisive 
role in deternination of the frozen storage life of 
the carcass. 


Fat thet turkeys on a fat-free liet Jeposit, which 
necessarily nust be synthesized from carbohydrate or 
protein, is quite different from that deposited by 
turkeys on a practical dict. The synthesized fat is 
more saturate? and has a composition more nearly like 
that of tecf fat, or fat fron other ranre-fed aninals. 
It appears that the fat’ composition Re attributed 
to specics cf’ voultry is almost conpletely an expression 
- of theif dict and not cf their specific netabolisn. 


addition to a turkcy Sia of hichly unsaturated 
Oils, whethcr of fish or vegetable origin, results in 
objectionable fishiness in eee ated neat, This quality is 
oresont in the freshly slaughtered bird, and apparently 
does not introase in intensity during frozen storage. 


o 


This fundanentel information is of practical value to 
the poultry industry, because it ennhasizes the relative 
inportance of dict fet in the determination »f quality 
anc. storaze characteristics. Dict effects for turkeys 
have been removed fron the field of qualitative con- 
jecture to one of quantitative knawledee. A possible 
means of inproving frogzcn storase quality throurch dietary 
modification has been dcnonstrated, 


& stuly of warn versus cold evisceration of turkey 
hens in relation te their effect on quality and frozen 
storacc staLility has provided valuable information for 
poultry processors. From the standpoint of possible 
visceral teint in the eviscerated bird, there anrpears to 
be no dancer involved in holdins the uneviscerated bird 
for one day at 35°F., and the acceptability after frozen 
stcrare dogs not appear to be markedly affected, For 


iat 


Bok Heit stability of the carcass fat in storage, ‘hore 
ever, warm cvisccration should i recommended because 
of the resultant clinination of the holding seriod 
above freezins, 


Studies on keeping quality of frozen turkeys have 
demonstrated that if turkeys are well packarced and main- 
tained at a constant temperature, the differences in 
acceptability, after one year of storare, between stor- 
ape tempcratures of -10° and +10°F, arc small. This 
suggests that vrocessors should look to packaging and 
other factors as 4 cause of storare failures. 


Methods of preparation and storaze of frozen turkey 
ike have been evalueted an] the necessary information 
to obtain a satisfactory stored sroluct has been pub- 
lished, Technical information on the steaks is of direct 
value in pronotinc the utilization of turkeys in this 
forn, and thus increasinre consumption and vroviding 
ade titionel merketin; outlets fcr surplus turkeys. 


Ege Protcins 


Studies wore begun on the Boca ee by which the 
thick exc white thins during the storace of shell errs. 


The voroblen was attacked feat three apnreoaches: © (1) 


Detailed studics were initiated on the preparation. and 
properties of ovonucin, the evr white protein reputedly 


responsible for the firmress of thick white. Ovonucin 
‘preparations obtained anpeared quite different fron 


shee ose ranorted in the literature, (2) The effects of 
hemical accents were studied. An old observation that 
sulfhyiryl compounds would thin thick eg white wa 
confirmed and ea to incluce sther reducing arents, 
Minute amounts cf thiozlycsl were found to cause ranid 
breakdown of other ess constituents, It was also 
aenonstreted tiat reducine ¢rses (hyiro-en sulfite) or 
vapors (thioglyccl) would nenctrate throuch the shells 
of intact errs to rive effects sinulatine those found in 
badly detericrated, storage czes. (3) The cricin of the 
cause of thinnincs was soucht. It was considered possible 
that snall anounts of reiucing suvstances nicht 2iffuse 
into the white from the yolk durin: storarce.., It was cone 
clusively denonstrated that an important cause of thinninz 
is inherent in the esr white itself, 

Studies were continucd on three of the biolorically 
active proteins, lysozyne, conalbumin.and avidin. Conal- 
bunin was isolated by a mcre satisfactory method and a 
number of derivatives prerared, d&vidin was also prepared 
by a more satisfactory method, Work was initiated on the 
effects of specific hydrolysis of the phospholipids of yolk 


and yolk constituents, 


Frozen Creaned Chicken 


& study cf precooked frozen creamed chicken, 
inoculated with Steohylococcus, showed that delay in 
freezing after preparation is more harmful than delay 
in consumption following defrosting, Two hours! hold- 
ing prior to freezing appeared to be maximal. Quickly 
frozen product can be defrosted over a pericd ot 11 to 
12 hours without excessive development of bacteria, 


A study was made to determine the existence and ex- 
tent of a lag vhase in srowth of bacteria following 
freezing and a period of holding in the frozen state. 
Cultures of Micrococcus pyorenes were used for this 
purpose. The results indicete that the spoilage "safety 
margin" for thawed frozen foods is greater to some ex- 
tent because of the freezing. It appeared to be greater 
above O°F, than below and also seemed tu have doubtful 
practical significance, 


Studies ere also under way on the species of micro- 
organism that survive freezing and storage of turkey 
steaks, in order to extend basic knowledge of contami- 
nants. 


Calcined Feathers 


Application of the process of calcination to wet 
feathers (60 lbs. steam pressure fcr 30 minutes of 40 
lbs. for 60 minutes, followed by drying and grimling) has 
produced an economically attractive meal worth $60 or 
more per ton for use in mixed fertilizer... Estimated cost 
of processing is about $35 per ton. 


ESEaRGH AND MARKETING ACT PROJECTS 
Precooked Poultry and Other Dishes 


The effect of the class and breed of chicken on the 
flavor of frozen creamed chicken has heen studied with 
leghorn fowl and roosters and colored fowl, roosters, and 

roasters. The ony consistent difference found was the 
hee vive Jack of flavor in the product. prepared from 
the roasters, The older anl less expensive chickens are, 
therefore, not only permissible in precooked frozen foods 
but will yield a more flavorful product, and their tender- 
ness can be adequately controlled by the use of a suitable 
cooking method, 


Experiments comparing creamed frogen turkey and 
chicken prepared under the same conditions showed a sreater 
rancidity in samples containing turkey and turkey fat. than 
in those containing chicken and chicken fat, Therefore, any 


% 
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ld not @ utilized by substituting them for 
in precooked frozen products without an ad- 
_ worse effect on the quality of the product. However, 
prelimi nary results show that the use of antioxidants 
during the cooking process holds considerable promise 


cooked frozen foods, 


creamed turkey, chicken, and peas was studied under 
varying conditions of packaging and temperature. The 
results show that with an excell ent container (sealed 
een) storage temperatures in the range of -30° to 
*10°F, had no effect on off-flavor develonnent, How- 
ever, with a typical commercial container (MSAT cello- 


shown to be important, 


able throughout the year, it is at times difficult to 
obtain a freshly killed bird to serve as a standard of 
comparison for storage studies, For this reason a long- 
term storage study was initiated to cbtain information 


held at -30°F. and the fresh controls, 


a Exnerinents on precooked frozen eges have been de- 
Signed to study and if possible to prevent the texture 


,ing-rate studies have shown that a texture most nearly 
like that of the unfrozen cogked erg was obtained in 


ot the mechanism of the change that occurs when cooked 


frozen foods 


The neln tive: storage stability of frozen blanched 
vegetables and frozen cooked vegetables has been in- 


Slight and was essentially the same as that of the 
blanched samples. | 


S25 solving the problem of turkey fat rancidity in'pre= 


The relative storage stability of precooked frozen 


>. 
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phane liner, carton, and laminated waxed vaper overwrap) 
the higher temperature accclerated off-flavor development. 
Thus, the use of an adequate packaging material has been 


Since turkeys, unlike chickens, are not readily avail- 


con the stability of turkey held at -30°F, after & months! 
storare ho difference was found between the stored birds 


change in the cooked frozen white that has made ess an un- 
acceptable ingredient in precooked frozen foods. Freeg- 
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samples that had supercool BY Peering. The determination 


ese white is frozen will be the basis for further attempts 
to develop a pun nmenense cooked egg for use in precooked 


vestigated with peas, carrots, celery, lima beans, corn, 
snap beans, green peppers, water chestnuts, and mushrooms. 
Peas have shown greater changes in storage than the other 
vegetables, and in the three lots studied the cooked peas 
Re have deteriorated at a much faster rate than the blanched 
Bs peas, However, when the cooked peas were mixed with white 
Ser et sauce before being stored, their rate of deterioration was 


Pes 


a i 
Pg eh 


= 
ae 


A eee ts ne ee 


Pe aaa ee 
wnt G2 oe 


aa 
. 


wad 


3326 
Preservation of Dried Egg 


A rapid, practical, and inexpensive processing 
nethod was developed for the removal. of glucose from 
egg material, This method consists simply in adding 
less than one percent yeast to the liquid egg material 
in vats and allowing the yeast to ferment the sugar 
within 3 hours. The glucose-free dried whole egg was 
found to have a shelf-life over six times that of the 
normal dried egg. Considerable interest in this 
product has been expressed by many sources, including 
the Food and Gontainer Institute for the Armed Forces 
ani various commercial producers and users of dricd 
egcs, Studies on the chenistry of dried egg deteri- 
oration conclusively demonstrated that glucose re- 
actions are the principal deteriorative reactions s 
occurring during. storage. 


VEGETABLE UTILIZATION INVESTIGATIONS 


Dehydration 


The project on application of a starch coating to 
protect dehydrated carrots is being continued. Various 
laboratory and commercial samples of corn, wheat, and 
potato starches were equally successful in stabilization i 
of color of dried carrot. Wheat starches with widely 
varying fluidity showed no differences. Ascorbic acid, 
ascorbyl palmitate, and hydroquinone solutions used as 
dips have not proved as valuable as a plain water dip for 
enhancement of color. 


Studies on dehydrated potato nave included (a) de- 
terminations of brown discoloration in samples heated 
at various moisture contents and temperatures, (b) stor- 
age studies on commercial potato powder, (c) investiga- 
tions of suitability of dehydrated and dehydrofrozen 
potato for use as French-fried, shoestring, and chip 
potatoes, and (a) effects of metallic container contan- b 
ination on color of diced potatoes. 


Studies on drying rates of potato pieces in the low- ri 
moisture range (as in drying bins) have shown direct 
relationship to drying rate history at nigh noisture 
levels; that is, the density of the nearly dry piece is 
a factor which depends upon the previous drying history. 


Freezing Preservation 


The effect of variety of peas on temperature toler- 
ance in frozen storage has been under investigation. 
Rates of change in color, flavor, and texture are being 
established by these studies. 
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The flavor-bearing constituents of peas are being 
studied by analytical methods. Data on pod storage of 
peas are being obtained; for example, deterioration 
after 6 days at 35°F, was slight--less than after 2 
days at 77°F, For reference standards it has been 
found necessary to store peas at -30°F, rather than 
-10°F, 


4 new calcium-carbide weight-loss method for de- 
_termination of moisture in sweet corn has been de- 
veloped, It is rapid and comparatively simple and 
will probably prove reliable for the determination of 
maturity in sweet corn, , 


In studies of inactivation of enzymes of vegetables 
by scalding, complete inactivation of peroxidase (and 
possibly slightly less than complete inactivation) has 
been found adequate for sweet corn, lima beans, and 
Brussels sprouts. Contrary to the general rule, it 
was casier to inactivate peroxidase than catalase in 
lima beans, Holding vined lima beans in ice et 33°F, 
for 24 hours brior to freezing resulted in no serious 
loss of quality, whereas a delay of 4 hours or more at 
75°F. caused impairment. Immersion in ice water beyond 
5 hours caused deterioration, 


Studies on regeneration of peroxidase in scalded 
cauliflower and peas suggest that delay at high temper- 
ature,.may result in regeneration following. scalding. 
Investigations on Brussels sprouts indicated that 
residual peroxidase actually decreases during a delay 
between scalding and freezing. 


Frozen cream-style corn ‘has proved to be an attrac- 
tive product. Only whole-kernel sweet corn is frozen 
commercially, 


Canning and Other Processing 


Froth=flotation cleaning developed in earlier re- 

, search at the Pullman, Washington, laboratory has been 
successfully applied to sweet corn in midwestern states 
for removal of borers. The investigations will con- 
tinue during the 1950 season, 


The .process of. canning food products with mild 
heat and small amounts of the antibiotic subtilin has 
been applied successfully to uninoculated packs of 
peas, asparagus, green beans, wax beans, tomato juice, 
mushrooms, sweet corn, cauliflower, broccoli, Brussels 
sprouts, rice, whole milk, cream, sole, end turkey in 
White sauce. Screening tests have been made on 14 
antibiotics and of these subtilin seems to be the most 
promising. Studies are under way on mode of action of 
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subtilin against spores; early findings indicate 

that subtilin attacks the spores during initial 
stages of germination. In this study a rapid method 
of counting spores of Clostridium botulinum was dis- 
covered--consisting of addition of small amounts of 
sodium bicarbonate to the medium to stimulate gerni- 
nation, 7 


Instrumental methods for the accurate recording 
of color of vegetables during processing have proved 
successful for frozen peas, dehydrated carrots, and 
lime beans. Microwave spectra are under investigation 
as a possible method for the identification of volatile 
constituents of vegetables. 


Hop Constituents 


Additionel studies on lupulon and hunulon, anti- 
biotic constituents of hop cones, have included pre- 
paration of 2 number of derivatives in an effort to find 
compounds with antibiotic activity. One, hexahydro- 
lupulon, has tuberculostatic activity e.pproximetely 
equivalent to that of lupulon, Kilogran quantities of 
lupulon and humulon have heen prepared and samples 
have been distributed widely to research agencies. 
Clinical trials of lupulon and humulon on human 
tuberculosis have yielded inconclusive results. Lupulon 
is undergoing trial for treatment of leprosy in 
Louisiana. 4& spectrophotometric method has been de- 
veloped for the estimation of lupulon in the blood 
stream of patients. 


Freezing and Cooling Equipment 


Further studies on immersion freezing have included 
studies on cans of food partially immersed in brine, 
Partial-immersion freezing may nake possible the use 
of automatic equipment that is used in the canning 
industry for the cooling of cans. Rates of freezing 
for orange juice and solid products were practically 
the same for partial as for complete immersion. 


Comparative studies on freezing rates of canned 
products in a refrigerated air blast showed that No. 
2 cans of peas (16 oz.) froze in less than 75 percent 
of the time required to freeze 12 ounces of peas’ in 
paper cartons. The increased freezing rate would make 
possible some increase in capacity of existing air- 
blast: freezers. ‘f 


Operating tests with a new post-blanching cooler 
have shown that about 3 minutes is required to cool 
potato dice from about 200°F, to 80°F., with an air 
velocity of 1,450 feet per minute. 
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RESEARCH & UARKETING ACT PROJECTS 


Uses- aie Rice and Bypréd ucts, Processing ant tering 


Staen treatment has proved to be a a satisfactory 
method for the stabilization of brown rice against 
fatty acid development. Repeated tests have shown 
improvenent in milling yield provided drying is 
adequate. Color is not chenged. Greater adhesion 
of the bran coat makes longer milling necessary. 
Cool storage (32°F,) and low moisture content also 
control the development of fatty acids. Zfforts are 
being made to obtain natural antioxidants. fron de- 
fatted rice bran. | 


a food product known as Rice Curls, recently t= 
veloped, has stimulated considerable interest. The 
product can be made from broken grains and is essen- 
tially 2 deép-fat-fried snack food , forned by ex- 
trusion of a cooked paste through a small die. 


oan ae. ore a white rice has been demonstrated to 
be an attractive product from the point of view of 
quality and quick preparation, A gquick-cooking puffed 
rice is undergoing deve lopment, 


Dricd Beans ‘and Peas 


Substitutions of bean flour for wheat flour in 
bread have shown that taste is not affected up to 10 
percent, but loaf volume is reduced noticeably with 20 
percent substitution, Studies of varieties of beans 
,involve rete of loss of palatability at various temper- 
atures and relative humidities. A new variety, Pioneer, 
developed by the Washington state Experiment Station 
was found unsuitable for cannine. Experiments on snack 
foods made’ fron beans and peas aré under way. Products 
suitable for quick preperation are also being tried-- 
for example a dried preparation for use-in.soup. 


studies are continuing on the nature of the trypsin 
inhibitor in beans and on the relationship between in- 
hibitor content and nutritional value. Basic studies 
on pea starches are also under way, particularly on the 
characteristics. of starches of Death and wrinkled 
varieties of peas and on amyloses and amylopectins. 


wi hiee this project a small-scale method bonis 
isolation of starch and protein from wrinkled and smooth 
peas has been developed, The yields are fairly good, 
especielly with sinooth peas. Expansion of the scale of 
the method appeers straightforward and should offer 
little difficulty. 4 new rapid method for analysis of 
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starch and amylose in peas has been developed and 
applied to about 100 samples, It has been found 
that separation of the genetic factors controlling 
wrinkledness of the skin end anylose content is 
difficult, } . 


Edible Mushroom Ifycelium Produced by Submerged 
Fermentation 


Commercial interest in the production of mush- 
room mycelium by submerged fermentation continues. 
Objectives of current research are enhancement of 
flavor of the product by treatment after fermentation 
(to increase flavor and shorten time in the fermen- 
ter), isolation of additional strains of fermentable 
mushroom in an effort to find some that yield better 
flavor, and further studies of nutritive and environ- 
mental conditions fer optimal production of flavor. 


Conversion of Potatces to Tbre Stable Forms and 
Products 


Investigations related to the pre-peeling process 
for white potatoes (for sale ready for use) have in- 
cluded development of an sbjective method for measure- 
ment of changes in texture, tests with acidified sul- 
fite solutions as dipping agents for retention of color, 
and experimental storage of cooked riced potato. All of 
these studies have yielded promising results. 


Dehydrated diced potato, prepared by freezing cooked 
potato and then dehydrating it, offers encouragement as 
a quick-cooking product. It is porous, readily absorbs 
water, and makes attractive mashed potato, potato cakes, 
soups, etc. A new type of French-fried potato consists 
of extruded mashed potato and potato flour, which is 
fried in deep fat; it can be preserved by freezing. 


Measurement of Maturity in Peas 

An extensive survey of literature on the maturity 
of peas and on methods of measuring maturity has been 
completed. A new method for the determination of 
tenderness and maturity, involving vacuum treatment to 
’ remove air beneath skins and flotation in sugar solu- 
tion (rather than brine) has aroused interest among 
inspection officials and others. The method is less 
tedious and more reliable than the one specified in 

U.S. Grade Standards. 


Sugar-beet Processing Liquors 


Research on composition of sugar-beet processing 
liquors has included diffusion juice, thick juice and 
molasses from four factories in the Western region at 


lp 


two different times during the harvesting season, 
While little difference was observed in the seasonal 
samples, there was a higher concentration of non- 
sucrose impurities in the liquors from California 
than elsewhere, Only twenty to thirty percent of 
the impurities are removed during processing pro- 
viding an incentive to develop new purification 
procedures, This composition study will be ex- 
panded to include all the major production areas of 
the country, 


Methods for identification and fractionation of 
organic acids by means of differential absorption 
‘have been developed, . 


Studies on betaine indicate that derivatives 
are likely to be an uneconomical outlet for betaine 
and that uses requiring the unchanged material an 
be found, A new method developed for betaine analysi 
is of considerable interest to sugar beet analysts a 
a hi: feed producers. 


WHEAT UTILIZATION INVESTIGATIONS 
Gluten Phosphate 


Additional improvements in the production pro- 
cess for gluten phosphate (a gel-forming substance 
derived from wheat gluten) have resulted in e tenta- 
tive production-cost estimate which is substantially 
lower than the cost of earlier processes, The new 
cost is $1.65 per pound, This modification consists 
of use of 70 percent acetone rather than water in the 
washing step; thus the bulk of the wet product is de- 
creased and drying is Simplified. The cost estimate 
‘is based on the assumption that 98 percent of the 
acetone is recoverable. 
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In continued studies on the influence of various 
flour fractions on baking characteristics, both glutens 
and buffer-soluble constituents were found to vary among 

flours in contribution.to baking behavior, with many 
flours, variations in soluble constituents appear to 
overshadow differences in glutens. Effects of fractions 
. of solubles have also been studied; the soluble pento-~ 
sans, for example, had little, if any, effect on charac- 
‘teristics of baked bread, but did affect the character 
of the dough. The crude albumin fraction gave much the 
same volume-increasing effect as total solubles; thus 

it seems that soluble proteins are of importance to 
loaf volume. 
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Milling Characteristics 


In studies of milling qualities of various 
wheats, evidence obtained indicates that a rela-- 
tively high crude fat-crude fiber ratio in whole 
wheat indicates poor milling quality (as exemplified 
by the Rex variety). : 


WOOL UTILIZATION INVESTIGATIONS 
RESEARCH & MARKETING ACT PROJECTS 
Fundamental Studies to Develop New _and Improved Usess 


One phase of the fundamental studies on wool in- 
volves electrical properties including the dielectric 
constant in the microwave region, another the 
crystalline-to-amorphous ratio by X-ray diffraction, 
and still others involve epplicetion of physical- 
chemical methods in studies of wool and mohair as a 
basis for modifications that may increase usefulness. 
Progress has been made in these various phases. 


Modification of wool: by beta-propiolactone ina 
vapor-phase treatment has a stabilizing influence on 
reduction of the disulfide bonds between main protein 
chains. Stress-relaxation studies of the kinetics of 
disulfide-bond reduction indicate that both beta~ 
propiolectone and-alkenyl succinic anhydrides have 
this stabilizing effect, 


Ultracentrifugal and. diffusion studies of wools in 
solutions of urea have shown that most of the wool can 
be broken down into mixtures of ¢mall fragments, the 
molecular weights of which are about 12,000 and that 
wools of varying fineness and origin vary only a little 
in this respect. In the process of carbonization wool 
is treated with strong acid to destroy vegetable im- 
puritics, A study of acid degradation of wool has shown 
that an induction period exists in which damage can be 
held to a minimum, The hysteresis behavior of wool 
has been found to be correlated with adsorption of 
agents known to interact with hydrogen bonds. 


Under contract to the Princeton Textjle Research 
Institute (and a sub-contract covering processing to 
the Forstmann Woolen Co.) four master wools have been 
classified, sampled, and scoured.: One has been carried 
to the top stage of processing and a measurable aging 
effect has been demonstrated. aA major aim of the studies 
is to determine whether aging during processing affects 
spinnability es the basis for more effective utilization 
of our domestic coarser grades of wool. 


lubi ity, hone A aaeepiion! sesteioiont Be 
friction (by the Western Regional Research Eaporstons i 
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| Methods of Scouring Wool ; 


A promising laboratory method has been developed 
Ma that cleans grease Wool through the utilization of the 
~ detergent properties of natural suint soaps present in 
the raw wool, The detergent properties of these 
- | natural soaps are greatly enhanced by addition of 
small amounts of alcohols and neutral electrolytes. 
The wool grease can then be mede to separate and the 
dirt to settle by further addition of alcohol. The 
alcohol is finally recovered by distillation and can be 
eae returned to the system. Further study of this process 
will. be nécessary in order to evaluate such variables 
es as ‘temperature, rates of movement of solvent and grease 
wool, distillation rates, and other factors which. “would 
be. important in ae on a larger scales 
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EASTERN REGIONAL RESEARCH LABORATORY a 
P. A. Wells, Director 


APPLE AND OTHER FRUIT UTILIZATION INVESTIGATIONS 
JUICE PRODUCTS 
New Portable Essence Unit 


Construction of an improved pilot-plant apparatus for investigations 
on the recovery of essence ("volatile flavor concentrates") from fruit 
juices, or from distillates obtained in the evaporation thereof, was completed. 
This new unit has a capacity of 10 gallons per hour of juice at 10 percent 
vaporization or 5 gallons per hour at 20 percent vaporization. It is of gl 
portable type, so that it can be transported in a station wagon to any desired 
Site of operationse The principal improvements in function over equipment 
previously used are (1) the provision of a preheater ahead of the vaporizer 
tube, which prevents the Surging that has sometimes been found troublesome, 
(2) the use of chilled column bottom effluent to scrub the vent ges for more 
complete recovery of essence than by the scrubbing with chilled essence 
hitherto employed, (3) the minimal size of all parts carrying hot juice, 
which (at the 10 GPH rate) has reduced from about 20 seconds to 2-1/2 seconds 
the time that the juice is exposed to possible heat damage, (4) the provision 
of a holding coil enabling the increasing of this time if and as desired. ee 
Thus there can be studied the effect, on flavor and aroma, of heating time, 4 
which for some juices is harmful and for others may actually result in an 
increased yield and/or quality of essence. 


Recovery of Concord Grape Essence During Vacuum Evaporation i 
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| Preliminary’to a detailed study of the recovery of volatile flavors ! 
given off during vacuum evaporation of fruit juices, some tests were made Pes 
on pasteurized Concord grape juice. After depectinizing the juice, it was — | 
evaporated to a concentrate, using a vacuum of approximately 27-1/2 inches. 
The vapors were condensed in a surface condenser using tap water at 46° F., 
the resulting condensate having a temperature of 57° F. No attempt was 

made to recover the volatiles in the vent gases leaving the condenser. The 
condensate was then put through the new portable essence recovery unit 
mentioned above, vaporizing approximately 50 percent. The recovered essence 
was incorporated in the proper proportions into the concentrated juice and 
sufficient water added to restore the original volume. When this reconsti- 
tuted product was compared with the original pasteurized juice and with 
diluted depectinized concentrate the following observations were made by a 
research taste panel. 


The fully reconstituted juice (containing the essence) was far superior 
in taste end aroma to the concentrate reconstituted with water alone. As 
compared with the starting juice, the Sample containing the recovered essence 
was somewhat deficient in both taste and aroma. The results, therefore, show 
that the vent gases from the surface condenser should be treated, by scrubbing — 
or otherwise, to recover the aroma they contain. A 
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arket Development 


On August al Bill HR. 6270, to exempt the volatile fruit concentrate 

or essences from the Internal Revenue Tax provisions, became a lawe On 

_ September 27 the regulations for the production of these essences were 

published in the Federal Register and became effective immediately. Since | 

this latter date commercial interest in both the production and applications 

_ of the various fruit essences has been greatly accelerated. The general 
opinion of those actually engaged in the manufacture of essences and those 

contemplating its manufacture is that the regulations appear to be rather 

_ too stringent. However, activity in the commercial production and utiliza- 

_ tion of fruit essences has proceeded at a greatly accelerated rate in recent 

mOnvs 


COMPARISON OF APPLE VARIETIES FOR PIE BAKING 


PRO Fane ole ee ae 


he, Further flavor studies were made in the calcium chloride firming of the 
; softer summer and early fall varieties of apples by comparing them with the 
irs standard firm winter varieties. The following 15 varieties were used: 
a Summer varieties - Yellow Transparent, Williams, Rambo, and Gravenstein; 
> ~ early fall varieties - Dutchess, Wealthy, McIntosh, Grimes Golden, Jonathan, 
hee _ and Red Delicious; winter varieites - Golden Delicious, Stayman Winesap, 
ey York Imperial, Stark, and Baldwin. Canned Baldwin slices and frozen Baldwin 
are » slices were again used as comparative standards for the canned and frozen 
Wig’ series, respectively. All samples were baked into pies and rated for flavor 
Suen by a taste panel of 12 persons, using a scale of 10-1 for scoring, 10 being 


best... 7” 


ee 


By calculating the standard error of difference between two averages 
of control and calcium chloride treated slices, it was found that the use 
of calcium chloride for firming did not significantly affect the flavor of 
+ § the apple slices» 


No variety, canned or frozen, was found to be significantly better than 
the Baldwin standard. Of the frozen slices, Yellow Transparent, Williams, 
Rambo, Gravenstein, McIntosh, Jonathan, Golden Delicious, and Stayman Wine- 
sap were not significantly different from the standard; Dutchess, Wealthy, 
_ Grimes Golden, York Imperial, and Stark were the poorer varieties. By groups 
the frozen slices averaged as follows: ‘summer varieties - 6.4 untreated, 6.6 
treated; early fall varieties - 6.2, untreated, 5.7 treated; winter varieties - 
6.0. Only canned Dutchess slices were poorer than the canned Baldwin stand- 
ards The average scores of canned varieties by groups were: summer, 54 
untreated, 5.5 treated; early fall, 5.3 untreated, 5.5 treated; winter, 5e7. 


VEGETABLE UTILIZATION INVESTIGATIONS 
VEGETABLE WASTES 


Ag _ Processing Studies 


4 Pag SX process for preparing high-grade vegetable leaf meals in through 
circulation apron dryers was published in AIC-76 and Technical Bulletin No, 
_ 958. This process has not. found wide industrial adoption principally because 
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‘apron dryers are inherently costly and are not widely used in ferm opera~ 
tion. On the other hand, direct heat rotery alfalfa type dryers are cheaper, 
have high evaporating cepacity, are simple to operste, and are widely used 
for processing farm crops such as alfalfa. For this reason we purchased a 


Heil 2-pass unit with ‘en evaporative capacity on alfalfa of 2,500. pounds of ee 
water per hour. A preliminary report was made last year on the use Of bhi sie ae 
dryer for the fractional drying of broccoli for the production of a high i 
quality broccoli leaf meal. During the past yeer similar drying studies on ae 


a variety of vegetable waste materials were completed. 


The results clearly indicate that vegetable wastes can be successfully ans 
dehydrated in this manner. The wastes studied were pea vines, broccoli, Jima = 4 
bean vines, spinach field waste and beet tops. Whenever the availability of . 
sufficient waste permitted, three inlet air temps were investigated, namely, 
850-900° F., 1050° F., and 1200° Fe 


_ For comparative purposes a portion of each waste was dried at 240° F. (A ee 
in a through circulation dryer. On the basis of carotene retention end owe 
carotene recovered in leaf meal per ton of waste, high temperature rotary weet 
drying compared very favorably and at times was better than through-circula- Bs 
tion drying at~moderate temperatures, In the case of pea vines the recovery 
of carotene in the leaf. meal by the rotary dryer method is nearly twice that 
of the through-circulation dryer method. For lima bean vines and broccoli, San 
carotene retention was about equal for both types of drying at the lower thie 
temperature of about 900° F. However, the destruction was only slightly © ogee 
higher at the intermediate temperature of about 1050° F. and would be pre- 
ferable over the lower temperature due to increased capacitye Drying at "ates 3 
1200° F. was accompanied by an eppreciable destruction of carotene. | 


Spinach and beet tops show a higher destruction of carotene in the 
rotary dryer at all temperatures investigated. In the case of spinach, ey 
carotene retention was approximately 15 percent lower in the rotary dryer ie 
for’ all three temperatures. However, the meal'was of very high quality, 
having three times as much carotene and twice as much protein as a typical 
alfalfa meal. -Furthermore, the economic advantages to be found in the 
rotary dryer method over the through-circulation dryer method would indi- ae, 
cate the choice of the former despite the somewhat lower carotene recovery. vis 


Feeding Trials 


~The feeding trial, "A Comparison of Broccoli Meal and Soybean Oil Meal 
as Protein. Supplements in Broiler Rations," was completed at the Delaware ; 
Agricultural Experiment Station. In this trial solvent extracted broccoli Beat 
leaf meal was used as the protein supplement in a diet for comparison with | Ae 
soybean oil meal to determine rate of growth and feed efficiency. A ie. 
standard University of Delaware broiler ration and a 50-50 broccoli-soybean 
mixture were also included in the trial. Vitamin supplements (including ie 
the new By2 or animal protein factor) were supplied in adequate amounts. 


The data showed that extracted broccoli leaf meal was not as good as 
soybean oil meal or a standard. broiler ration in promoting growth in 
chickens. This is probably due to the slightly higher percentage of basic — 
amino acids in the soybean meal and broiler ration. Although the chickens 
on broccoli meal were smaller, they were more perfectly feathered end of . 
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generally better appearance than the all soybean birds or the standard 
ration birds. The best all around group of birds was the 50-50 soybean- 
broccoli fed group. The weight of this group was about equal to the soybean 
end stendard ration groups and the feathering sand general appearance were 
better. It is very unlikely that there will ever be sufficient extracted 
_ broccoli leaf meal to allow its use as a replacement for soybean meal in 
high energy broiler retions but combined with soybean meal it should be a 
valuable supplement since it appears to supply some factor missing in the 
soybean meal. Further investigations will be made to determine what this 
factor might be. 


Growing Broccoli for Feed 


' Inthe summer of 1948 a cooperative project was initiated at the Virginia 
Agricultural Experiment Station on the growing of broccoli for use as a 
_ feed supplement. During the summer of 1948 small experimental plots were pre- 
pared using different broccoli varieties snd different spacings to determine 
the best conditions for growing this material for preparation of a high grade 
_ leaf meal. Some of this work was described lest yeare At that time it 
appeared feasible to cut this broccoli top growth two or three times during 
a season rather than harvesting the entire plant at the first cutting. 


Larger scale plots were planted in the 1949 season and the results have 
recently been sent to this laboratory by our Virginia co-workers. The top 
growth on these larger plots was cut with a mowing machine instead of by 

hand and a yield of better than twelve tons of green top was obtained per 

_ acre. The twelve tons of green material would yield slightly under one ton 
_ of dry leaf meal. This result is consistent with our previous experimental 
work at King Farms Company in Morrisville, Pennsylvania. 


In contrast to the small hand harvested plots of the 1948 season the 

_ yield of second top growth was much smaller than the yield of the first 
cutting. No third cutting was made. Some of this work will have to be re- 
peated under more favorable growing conditions then were found during the dry 
summer of 1949, since broccoli cannot withstand long periods of drought. 


. SAPOGENINS FOR THE PREPARATION OF ANTI-ARTHRITIC COMPOUNDS 


The discovery of the anti-arthritic action of eueea dane. pregnenolone, 
artisone, end other steroids has led to an intensive search for suitable 
precursors for these compounds. Steroidal sapogenins are potentially one 
of the best precursors for anti-arthritics. Consequently the Bureau of 
Agricultural and Industrial Chemistry and the Bureau of Plant Industry, Soils, 
and Agricultural Engineering have engaged in a cooperative search for the 
best plant sources of these compounds. Since January 1, twenty-two differ- 
ent lots of plants collected in North Carolina, Virginia, Arizona, Panama 
_ Canal Zone, and Puerto Rico have been received. ' 


TOBACCO UTILIZATION INVESTIGATIONS 
Tobacco Essence and Flavor 


An investigation was made to develop a method for the recovery of tobacco 
essence from low-grade tobaccos and tobacco stems. Such an essence, it is 


Yh. 
believed, would be used to enhance lower grade tobaccos or impart & tobacco 


arome to paper, wood or similar items used in the sale of tobacco Pro eueuee 


Aqueous end organic solvent ex ereetien methods were studied. Compared 
with water leaching or steam stripping, extraction with an organic solvent 


is more efficient. Tobacco essence is obtained as a residue after distilling 
off the solvent from a Soxhlet extraction of ground tobacco stems» Alcoholic 


solutions of the residues were impregnated into filter paper and evaluated 


organoleptically for quality. Ethanol extraction produced the most representa= 


tive essence concentrate with tert-butanol, mthanol, acetone, chloroform, 
benzene and iso-propanol next in order of prefe rencGe 


The effect of Soxhlet extraction time on essence recovery was studied. 
A twelve hour extraction is required for complete recovery. A similar study 
on batch-wise extraction et varying temperatures revealed that a two- to 
three-hour extraction at 78° C. is required to give a comparable extract. 


When comparable methods of extraction were employed on both leaves and 
stems, the leaves gave a better quality and stronger extract than the stems, 
although the difference was not greate The nicotine content of various 
essence extracts was determined. An average of 89 percent of the nicotine 

available in the tobacco is found in the extract. Tobacco treated with a 
denicotinized extract was milder than that treated with a nicotine contain- 
ing extract but was inferior in eromae 


Ten varieties of cigar tobacco stems and three varieties of cigarette 
type stems were extracted and evaluated for desirable aromae The varieties 
were rated in the following decreasing order; Connecticut: Broad Leaf, 
Connecticut Shade, Red Burley, Imported Cuban, Imported Cuban Wrapper, 
Pennsylvania Filler, Flue Cured, Havana Seed Leaf, Light Burley, Wisconsin, 
Sumatra, Ohio Broad Leaf and Cne Sucker, 


Several tobacco manufacturers in the New York City area have been can- 
vessed concerning their interest in tobacco essencee One important cigar 
manufacturer expressed a real interest in securing test samples of cigar 
tobacco essence for flavoring flattened cigar stems which they are using in 
a low priced ciger.e They also menufacture low priced smoking tobaccos of 
high stem contents end are anxious to test Burley and Flue-Cured essences 
in these products. Several others, manufacturing smoking tobacco and 
cigarettes of low nicotine content, are desirous of testing Burley-and Flue- 
Cured essences if they are nicotine free. In processing tobacco for their 
low-nicotine products they remove some of the aromatics from their tobaccos 
and they would like to be able to restore a natural tobacco flavor to their 
product. A nicotine-free essence appeared to them as ue the material they 
are seeking. 


Everyone expressed an interest in testing the essences as “top flavors" 
to give a fine tobacco aroma when the package is openede Also as an 
additive to the material making up the package or box in which they pack 
their products. This latter, however, appears to be more difficult as it 
would probably have to be incorporated into the paper or wood. Staining 
was suggested as a possible objection, and there is some question eee gue 
AN ha in the paper for any great length of time. 
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PHOTOCHEMICAL DECOMPOSITION OF, NICOTINE 


seh ie Last year we reported some results on the photochemical oxidation of 
nicotine. One of the reaction products, a di-(nicotine dioxide) appeared to 
be identical with a substance isolated from fermented cigar tobacco by | 
Sk another investigator. During the past year further work was’ done to eluci- 
oa date the character of the photochemical oxidation products obtained from 
ie nicotine. Chromatographic anelysis indicates that there are at least six 
substances, produced during the oxidation, and of these three occur only in 
small amounts. Similar analysis of the material from fermented cigar leaf 
indicates the presence of five or six components. Although as yet positive 
Bi identification of the compounds has not been made, the evidence points to a 
‘ similarity in the composition of these products with those obtained by 
photochemical oxidation, : 


As reported last year, if cultures of Newcastle disease and influenza 
virus were photo-oxidized to completion, total inactivation of the viruses 
was observed. However, at this stage the antigenic properties were also 
sacrificed. In view of the high impurities of these preparations further 
work on phages will be limited to those which can be ORT ESTES in high 


oe purity. 
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% In order to obtain a better understanding of the photochemical re- 

mys action on proteins, the oxidation of crystalline lysozyme and beta-lacto- 
Me globulin in the presence of traces of methylene blue was investigated. 

as ' Preliminary results indicated that the decrease of enzymatic activity could 
“a ‘be correlated to some extent with the decreases of tryptophane and tyrosine 
in content of the enzyme. Correlation was also extended to the remaining two 
fi amino acids, histidine and methionine, which are photochemically strongly 
F reactive. When lysozyme was phote-oxidized to the extent of 2 mol. of . 
phe . oxygen per mol. of enzyme, the total histidine content was gone, while the 
Se enzyme activity decreased 70 percents Methionine concentration of the 


enzyme was not affected even after 16 mol. of ogygen uptakee — It would 
appear thet histidine in the lysozyme molecule represents the major active 
group, tryptophane to a lesser degree, while tyrosine would assume a 
questionable minor importance. Methionine by itself docs not act as an 
active group in the enzyme molecule. Similar experiments carried out on 
erystalline beta-lactoglobulin yielded essentially similar results. Solu- 
bility studies carried out on this protein during photo-oxidation showed 
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that the decrease in solubility was parallel to the decrease of the trypto- 
i phane content of the protein. ; 
On the basis of these experiments it appears that sensitized irradia- 
Ae tion of these two proteins preferentially oxidizes first histidine, followed 
ae by the oxidation of tryptophane (with some overlapping) while the oxidation 


of tyrosine proceeds at a much slower rate. In spite of the high reactivity 
of methionine alone, it is highly ohana to photo-oxidation if inoorporaved 
in the protein molecules 
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MILK PRODUCTS UTILIZATION INVESTIGATIONS 


- PROTEIN INVESTIGATIONS 
Bristle Fiber from Milk Proteins 


Factors involved in the cost of production of casein bristles were 
explorede An important factor in the cost of production+is the amount of 
fiber produced per hour by an extrusion unit. The Eastern Regional Re- 
seorch Laboratory experimental unit extrudes four pounds.an hour, which 
is the rate of extrusion cbtained commercially. It has been found that 
the amount of casein carried by the extruder screw is the principal factor 
limiting production and not the number of holes or volume of openings in 
the spinnerette. 


With the cooperation of a local commercial firm, it was demonstrated 
to parties interested in the production of casein bristle that high rates 
of fiber extrusion can be attained. Using a twin-screw extruder at a screw 
rate of 30 R.P.M., 26 pounds of casein were extruded, and at 70 R.P.M., 45 
pounds of casein were extruded per hour. Experiments on the laboratory 
extruder showed that the rate of extrusion could be increased 50 percent 
by changing the design of the screw. 


Large quantities of casein bristles have been made for testing as a 
padding material, particularly in furniture.* The coiled fiber is being 
tested by one furniture manufacturer, as well as by several local up- 
holsterers. The commercial manufacturer of coiled casein fiber states that 
he has obtained trade acceptance for its use in upholsteringe 


Seperation of Caseins 


Previous reports have described the separation of the principal con- 
stituents of commercial casein, namely alpha- and beta-caseinse Electro- 
phoresis experiments demonstrated a slow moving component, gamma-casein, 
present in quantities of 2 - 4 percent in unfractionated casein. A method 
for separating electrophoretically pure gamma-casein was devised. 


Studies on the physical properties of pure gamma-casein show that in 
some respects it resembles beta-casein. The marked difference of gamma~ 
casein in phosphorus content, isoelectric point and the-action of rennet is 
particularly noteworthy. - It is possible that gamma-casein is similar to 
beta casein in composition other than the phosphorus content. 


CARBOHYDRATE INVESTIGATIONS 


Recovery and Purification of Lactic Acid 


Ammonium lactate. The report for lest year described the esterifica- 
tion of ammonium lactate with various alcohols and the production of n- 
butyl lactate. in high yield by recycling the by-productse A company inter- 
ested in the utilization of surplus citrus molasses adapted our results on 


the esterification of ammonium lactate with butanol to pilot plant operation. 
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Roe Obtaining good results, they are now building a plant capable of producing 

4,000 gallons of butyl lactate per week. The manufacture of butyl lactate 

Coe from ammonium lactate by this method should provide this lactic ester at 

~~ lower cost, stimulate the utilization of lactic acid, and offer a larger out- 
let for inexpensive sugar-containing materials. 


; Extractive Esterification. A new approach to the problem of recovery 
a of lactic acid from aqueous solution involving the simultaneous esterifica- 
Mech tion and extraction of aqueous lactic acid solution by various alcohols 

i is being investigated. In this process, a mixture of aqueous lactic acid 
and a water immiscible alcohol is refluxed in the presence of an esterifi- 


Age cation catalyst. Some esterification occurs and the ester, as well as the 
qi acid, is distributed between the two phases. 
oy Extractive esterification is promising because the acid, being highly 


tye water soluble, is difficult to purify efficiently by solvent extraction. 

AV By carrying out the extraction under conditions permitting esterification, 
Pas the alcohols become more efficient extractants, and hence solvent extraction 
SL of lactic acid becomes a more attractive commercial process, both as a means 
8 of purifying lactic acid, and also as a means of preparing the higher lactic 
ek esters from dilute aqueous solutions. | 


__ Plasticizer Studies. The esterification of butyl lactate with adipic 
acid produces a mixture of esters highly efficient as plasticizers for 

Rie vinyl chloride copolymers. The same mixture of esters was also produced 

a _ readily by esterification of adipic acid, lactic acid, and butanol or by 

- esterification of a mixture of adipic acid, methyl lactate, and butanol. 


e. Thus lactic acid or methyl lactate when used with butanol was ae baeabikane oe to 
9 a using butyl lactate in the esterification reaction. 

Ree vice... 

es _ This mixture was examined by the now Chemical Company as a plasticizer 
Ps for Saran, oa vinylidene chloride copolymere They reported that preliminary 
a tests with this plasticizer were encouraging. Large scale evaluation tests 
a are now under way. 

Res Compounding and Properties of Lactoprene EV 

i) eh, B method for preparing Lactoprene EV blown sponge has been developed. 
ae _ Preliminary tests have been conducted by the firm of Burgess-Berliner 

ae Associates, and they pronounce the product to be distinctly superior in heat 


resistance and hot compression set resistance to materials heretofore used 
for the intended purposee The product is designed for use in industrial 
fabric pressing machines. The Eastern Regional Research Laboratory recently 
supplied the Burgess-Berliner Associates with some special test pieces of 

the sponge designed to fit the smaller commercial presses, which they propose 
to test under production conditions. They have stated that if the projected 
tests confirm earlier laboratory results, they plan to recommend this material 
for the application described. They claim the application to be one requir- 
ing substantial quantities of sponge. — 
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a Basic Composition of Animal Fats 


etal 


Work has been continuéd on the investigation of glyceride structures 
and compositions of a number of common animal fats with the special view o. 
developing a practical process for separating glyceride fractions that hev 
potential application as special purpose fats. Following previous work it 
an analytical character) on glyceride fractionation as a basic guide, 
attempts heve been made to make the fractionation more practical by reducing 
the solvent/fet ratio to . minimum without too great a loss of fractionatic 
Solvent ratios from 40:1 (original method) to as low as 5:1 have been tried 
on several animal fets without gross changes in the cheracter of fractiona : 
tion. Analysis of fractions are being made to define the extent of changes 
in the separation. Determinations of their chemical end physical characte 
istics ere also being made. It is anticipated that some of these fraction 
ated fats (of inedible grade) will -be evaluated for use in hot dip tin 
plating. : 


. Stability and Storage Investigations 


RN Work on the deactivation of metallic contaminants in lard has been con- 
Bp tinued. From a study of the relative pro-oxidant activity of the four most 
i common metallic contaminants, it was found thet 0.2 parts per million (pepem. 
of copper ion is equivalane to 2, 4, and 20 pepem. of iron, nickel, and tin © 
ions,respectively, in lowering the stability of lard from 8 hours (AOM) to 
pbout 1/2 hour. It was found that the addition of 0.01 percent of ascorbic 
Ki citric, tartaric, or phosphoric acid partially or in some cases almost = _ 
ih entirely counteracted the pro-oxidant effect of these metallic ions in lard 
Mi" in the concentration mentionede When some of the most powerful antioxidant 
a were added to lards containing these amounts of metallic ions the effective 
—s ness of the antioxident was decreased markedly, and in some cases complete] 

nullified. Ferric ions were ‘generally more destructive to the antioxidant 
property than were the other metallic ions in the concentrations studied. — 


The results on metal deactivation studies not only clearly emphasize t 
need for packers to take extreme precaution in the manufacture and process — 
ang of fats and oils in order to minimize metal contamination, but also sug- 
gest a possible means of counteracting the pro-oxidant effect of traces of 
metals that may unevoidably be present. | | 


The results also show the necessity of modifying present methods of 
determining rencidity in a fat when studying the effect of varying amounts 
of metals in 2 fate Apparently a compsratively high concentration of 
metals in a fat not only has a pro-oxidant effect, but also causes a de- 
composition of the peroxides that are formed in the oxidation process, thus : 
affecting the analytical procedure. : pata, 


Synthetic Detergents from Animal Fats’ 


derived from coconut oil, a program was started to make sulfated alcohol 
and sulfated monoglycerides from animal fats or their fatty acids and to 
evaluate the products. Beha 


The preparation of a new vateee of unsaturated amides has been undertaken. 
umber of the compounds have been prepired, and with the exception of the Rs 
: ethallyl amides, oriee crystallized amides were of high purity snd were ob= : 
tained in 89 to 92: percent yields. These amides are potentially useful as i 
onomer's in polymerization or copolymerization reactions and in the Prepay 


on of surface-active Selah and other derivatives. yeep 


wErBeet fat has been converted to unsubstituted seitaas and glycerol by 
eotion with ammonia under pressure for six hour s at_165°- 175° Ce 


_ The ease with which beef fat can be converted to glycerol and unsub- 
iiuted amides at relatively low pressures and temperatures and in a short 
e pay be of elds where the mixed amides can be used without se Lk, Lon, | 


t. eae If the A Pabe can be ae eaeca by a simple crystallization procedure, 
he process sean be of still greater Ldeiah 


POTATO UTILIZATION INVESTIGATIONS 


\ 


‘ 


A Pcratuci bie method has been developed for copolymerizing styrene and | 
ae ster ch and anata a modified TRCuRer, of outstanding resistances Al- 


See of excellent resistance have phen obtained by the stented ae 
allyl sterch in the presence of small amounts of soybean oil, dehydrated . 
tor oil, end various amounts of allylsucrosee Styrenated allyl starch 
utions in toluene-butanol have a higher Palanan ge then comparable allyl bs 
arch solutions for hydrocarbon diluents such as cyclohexane and turpentine. — 
this fact might make the ee Ase lacquer mors satisfactory for the shelf 
che trade. 


Baked films of allyl starch-styrene copolymer have considerably vetter 
istance than allyl starch films. Air-dried films of the copolymer, as 
sently formaulated, have only fans aa better properties than air-dried 
A Buacels . 


as 


CHEMI Ca L AND PHYSICAL PROPERTIES OF POTATO STARCH 


ei sctsiaty it was shown that excessive sloughing of potatoes on cook- 
” as a sieha ited Ba high densities of the Raker t pupengs menern 


moneherk and HaRcadouchenn by differential Placarien ine of 
gravity 1.090. Tubers which floated did not slough when boile » W. Ls 
tubers which sank did slough. However, after several months of cold 
storage, none of the tubers sloughed exeessively, although they had not 
changed in density. If, however, these tubers were permitted to stand i: 
room temperature for two weeks, the high density tubers regained their: 
capacity to slough This observation pointed out a limitation in the — 
method of separating sloughers and non-sloughers by flotation in brine, — 
while at the same time it helped to define more exactly the conditions 
under which the method might be valid. 


‘The general observation has been made that the extent of sloneuinee 
varies with the starch content of the tissues, sloughing being greatest in 
tissues of the highest starch content». Within every sample of tubers | 
studied, this relationship has been confirmed. Furthermore, sloughing can | 
be Aap cuccd by decreasing the starch content of tissues, or increased by — 
increasing the starch content of the same tissues. This is done by nltdeee 
ing the storage conditions of the tater pee ae new data have been 


of he same density and same storage nd pusee It was found that such tube 
may differ in. starch content, and that the starch content, as previously, 
determines the extent of sloughing. For example, in td aeues of the same 
density and storage history which had average "soluble solids" contents of 
75, 7-8, 8.5, ond 8.8 percent, the respective sloughing losses were 20, 12, 

8 and 4 percent. In these cases the "soluble solids" content (which is in- 
versely related to the starch content) indicated the relative starch ASIN, 
concentration. . Os pea 


Cais 
ReMi 


bia 
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-On the other hand, experiments in which tubers were stored at 50° end “ 
75° F. indicate that there are factors other than starch content which 
affect significantly the degree of sloughinge The degree of sloughing may 
vary while the stareh content, percentagewise, remains constante This vari 
tion seems to be associated with physiological changes in the tubers. 
may be changes in the properties of the starch, or changes in the cell sap 
which limit the swelling of starch granules when heated. In stored tubers, 
especially in those stored ut a relatively high temperature, the proportio 
of inorganic salts to starch gradually increases, owing both tothe loss i: 
moisture and to the decrease in quantity of starch. This change would tend 
to limit the swelling of starch when heated and to diminish the sloughings 


Furthermore, during storage the originally distended cells lose ict eeee 
and shrink. This effectively increases the thickness of the cell walls an 
intercellular cement. At the same time the starch content of the cells de- 
-ereases: quantitatively while the number of cells remains constant. ) 
ratio of cells to sterch increases, and the swelling of starch during heat. 
ing would be less likely to distend and separate the cells and cause slou 
inge Changes that would be expected to occur in the pectin during potato 
Storage would promote rather thon diminish sloughing. 
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‘Tests were completed on the drying of ground raw potatoes in a direct te 
eat, single pass rotary dryer for the manufacture of flour. The process 4 ‘ 
proved successful in that the color of the product remained satisfactory Bar 
after repeated recycling, mixing and drying operations. The possibility. ae 


of using & higher moisture content in the fced to the dryer was also in- 
vestigated and it was found that balling of the material occurred in the 


dryer et higher moistures. A moisture content of from 42 to 45 percent was oe 
found to be optimum. | 


_ ‘In all tests SQz was added at the rate of .075 percent based on the . 9) 
Weight of the raw potatoes. This quantity is the same as is recommended in " 
the steam tube dryer method. However, in the direct heat rotary dryer method 
this quantity proved to be in excess of that required to provide a maximum ge 
_ of 500 PPM in the final product. (Limit specified by the Commodity Credit sf 
_ Corporation). In these ceses the SQo in the product averaged 970 PPM which 
was probably due to the appreciable quantity of SO. present in the products 


of combustion that come in direct contact with the potatoes being dried. 
Therefore, no specific quantity of SOo can be recommended to be added to the 


raw material, since it would depend on the sulfur content of the fucl used 
_ in each specific instances Work will be continued to adapt this method to 
- multi-pass alfalfa type dryers during the coming season. The 

_ foregoing process can be cheapened to produce feed by elimination of the 

_ sorting and sulfiting steps. 


‘TANNING MATERIALS, HIDES, SKINS, AND LEATEER INVESTIGATIONS Benes 


DEVELOPMENT OF NEW AND POTENTIAL TANNING MATERIALS \ he 


_ Studies on the tannin contents of wild sumacs, which have covered a Zz si 
_ number of years, have been published in USDA Technical Bulletin No. 986, 
issued in December 1949, This bulletin reports on the tannin contents and 


A 


- abundance of 8 species of sumac that grow wild in the eastern and southern 
parts of the United States. . 


Sian Data in the bulletin obtained from an intensive survey of the quantity 

. of sumac growing wild in an area of approximately 12,000 square miles in the 
_ southernmost tier of counties of Virginia indicate that about 43,000 long 3 
tons of dry sumac leaf would be available there annually. This survey is 

_ probably the only estimate of collectible sumac ever made by careful field uate § 
_ measurements. . A ts) 


—s-*The deta indicate that Rhus copallina, Re. glabra, and R. typhina are ‘s Paa 
most promising for commercial development and that Re trilobata might prove Dae, 
of value under certain circumstances, The remaining four species, R. ae 
aromatica, Rs microphylla, and R. virens, have objectionable features that a 

a | e 


-R. lanceolata 
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erection ofa ‘comercial tenning ‘extract plants 


high purity. 


Bee nbula of Michigan could have produced 125,000 cords of bark if ali 


above end below ground: 


with 50 percent acetone in water gave lower tannin but higher purity of 
extractive. 


ha 


Bark 


ea 


eins studied by a Glee engineer of the Forest ppoduous Research Div: 
sion of the above College. 


To aid in this progrem for the development of more adequate supplies 
of domestic tannins, the Laboratory has furnished pertinent information Re: 
hemlock bark, extract and tanning extract manufacture. Two samples of 
hemlock bark have been examined which showed tm nin contents of approxi- 
mately 13 percent, and extract purities of over 70 percente 


Samples of bark from decd trees show an unusual ly low nontennin and— 
This may be the result of the slow leaching out of. nontemin 
after the tree died. ‘hese samples both show tennin and purity which in- 
Gicate that they should be very satisfactory for use in the production of 
high grade tanning extract. 


The survey has indicated that the minimum - economical extra ct alana 
would have a capacity of 12,000 cords of bark per year and would produce 
about 1,000 tons of 100 aE hemlock tannin. In 1946 the Upper 


logs cut had been peeled. However, only 8,000 cords of bark wore sold. 
it thus appears that a production of 12,000 cords of bark per year, an 
amount sufficient to ‘operate one extract plant, would be possible. 


Saw Palmetto 


A A NE mn 


\ 
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“Two samples of saw palmetto were analyzed for tannin and showed the  __ 
following results, on a moisture-free \Paaaes for the semples collected - 


Tannin 


Purity Total Sugar Starch 
Above ground 8e4 5961 Bed 15.9 
Below ground 6.3 PS AY dete aie L792 


Water extractions were diffiult due to the presence of starch. Extract: 

‘ermenteation of the water extractive removed most of the s 
and roised the purity of the extracted liquors, but purities were still 
low those of good tanning materialse Diastasing the materials before e 
tracting lessened the mechanical difficulties of extraction but Ras 
Ronutted in a material loss of tannin. The purities of the extracted | 
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so Liquors were lowered and the sugar contents were raised to 19.4 percent 
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_ for the sample above gound and 22.5 percent for the sample below ground. 
Because of the relatively low tannin content. (about equal to that of 
chestnut wood), the very low purity and the difficulty of extraction, saw 
palmetto does not appear promising as a source of tannin. } 


7 ALUM RETANNAGE OF VEGETABLE-TANNED LEATHER 


The elum retannage of vegetable-tanned leather for the production of 
, More serviceable insole leather has proceeded to the point where commercial 
tanners are showing considerable interest in the process. Production of 
Satisfactory alum retannage of vegetable-tanned insole leather has boen 
conducted in cooperation with a large shoe company. In a previous test 
200 hides had been retanned for insoles, using a solution of aluminum 
acetate added to the oil wheel in the regular tannery proceduree This gave 
satisfactory results except for a somewhat cracky grains A further test 
was made with 200 hides. In this case the aluminum acetate was added -dry 
to the mill. In an attempt to cut down crackiness, the amount of Al50z 
used was cut about 50 percent, and the leathers were thoroughly scoured 
before retannage to remove uncombined material in the graine The solid 
material was thoroughly taken up by the leather. However, the takeup was 
not uniform es snalysis showed that some leathers contained more Alj0Oz than 
others. The procedure reduced the crackiness of the grain somewhat but not 
entirely. Further tests are to be made for this purpose. ~ 
Laboratory studies have been made to produce a cheaper form of aluminum 
acetate solution by the reaction of calcium acetate and aluminum sulfate 
with decantation of the aluminum acetate solution from the precipitated 


calcium sulfate. Results so far have been promising for cases in which a 
Solution may be used. : 


INVESTIGATIONS CARRIED OUT UNDER THE RESEARCH AND MARKETING ACT 


Work Proyject Now RM:a-87 - Study of the chemical, physical and biochemical 
properties of apiary products for the purpose of extending their utilization, 


of developing from them new and improved products, and of finding new uses 
for theme, 


; Dried Honey-Skim Milk. Our goal in this investigation is to develop 
completely dried combinations of milk (especially skim milk) and honey, con- 
taining at “least 50 percent of honey solidse Successful products heve been 
made in which the ratio of honey solids to skim milk solids reached 60:40; 

and in one case, using whole milk, to 42:58.. Eighty-five pounds of a dry 
50:50 mixture of skim milk and honey solids was prepared at the Bureau of 
Dairy Industry, Washington, and Shipped to this laboratory for further pro- 
cessing’ end evaluation of possible use¢Se Considerable difficulty has been 
encountered with caking of the ‘product in storage. It has been found that 
the moisture content below which the material does not cake varies with the 
particle size. This problem is being further studied. 4 
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Flavor Removal. ‘Two processes for treatment of low-grade strong- . 
flavored honeys have been developed. ‘The first is a mild treatment which 
removes only the stronger flavor components, leaving the honey with its- 
charactcristic floral-type flavor, resulting in only minor color reduction. 
Bentonite treatment of the diluted honey affords a possible means’ of "stan- 
dardizing" dark honeys for baking use, resulting in a product with consider- 
able flavor, controlled pH and considerably reduced colloid content 


» 


The second process involves dilution to 50-65 Brix, liming to pH 4.1- 
4.4, treatment with activated carbon, filtration and reconcentration to honcy 
density. The product in this case is a ert aa ONE -colored, high-density 
sirup with no honey flavor. A process run using 3,000 pounds of 1948 buck- 
wheat honey was cbserved at an eastern honey ee tan 


Crystellized Honey-Fruit Spread. In order to avoid marketing de- 
flavored honey in competition with low-cost invert suger, work was done to 
deveiop products commanding a higher return. It has been found possible to 
prepare wnat is believed to be a new fruit product, using deflavored honey 
as a bases This product is a fruit spread which does not depend on the 
action of pectin for its consistency. By evaporating mixtures of de- 
flavored honey end fruit (juice or puree) to a high density and subjecting 
this to a Chae Oa ys crystallization, 9 smooth, fondant-like, non-sticky 


fruit spread is cbtained. This is analogous to Dyce-processed honey. 

Products have been successfully made from peach, strawberry, red raspberry, 

apricot, and cherry purees, from grape, loganberry, wine pyle juices, from #2 

grape juice concentrate and from frozen orange juice concentrate. The prod= "4am 

ucts from grape, pineapple, and loganberry sre especially finee “ 
: 

Work Project No. RM:a-115 - Disposal of dairy wastes 4 


Work during the past year showed that the primary process in aerobic 
oxidation of dairy wees is an extremely rapid assimilation of the organic 
matter into microbial cell solids. It was found that one-half of the 
organic nutrients are almost instantly assimilated, the other half being 
simultaneously oxidized to carbon dioxide and water to gain energy for the 
growth process of the organisms. If the high oxygen demand of this coupled 
reaction system is met no acid is produced; essentially the only reaction 
product is the bacterial cell. 


These results explain the previously puzzling failure of other investi- 
gators to reduce ty aeration the oxygen demand of milk waste more than about. 
50 percent.as & maximum. They also explain the production of aéid from. 
milk westes in conventional sewage systems, for the latter process is an 
anaerobic alternative metabolic path for the organisms, The use of addition- 
al aeration when such wastes are being hancled in conventional systems is 
obviously indicated. Development of a process designed to favor this assimile- — 
tion and the subsequent removal of the organisms appears promisinge 


Work Project Noes RM:a-125 - New-and improved uses of deciduous fruits 
especially to prevent waste 


Biochemistry of Sour Cherriese A cooperative study with the Michigan 
Agricultural Experiment Station on handling and processing sour cherries 


lc Ae" Manes on Mee edeye Gb) a study of the effect of various 
treatments: on the quality of sour cherries, and (2) the effect of 

us pre-processing practices on the yield ana quality of processed 

'e Since ferric dimethyldithiocarbamate (Fermate ) and wex emulsion 
ohare believed to produce low soluble solids fruit, it is imperative 
WeEteb lish the effect of these spray materials on soluble - solids and the 
ffect of the latter on drained weight. The results thus far indicate that 
Sellen effect of the epraye is to Lalet Sinsheat dy ee the various 


Beg ise: When the various spray plots were eae at the same stage of 
maturity, the soluble solids contents were nearly identical for copper and 
rate spreyed cherries. Wax caused a significant decrease in soluble 


In .a study of the behavior of bruised and intwodaed cherries, sound. 
fresh fruits were compared with those bruised by dropping from known 
Pres: ote a Shenae! Zod Satan apa? = byintiee Vareiines cherries Bean 


“solids when soaked 24 hours Re gave: at 50° Fy The’ rate “of increase is 

- proportional to the temperature of the watere On prolonged re mee Tor: 
2 or 3 days, the cherries increase steadily in volune to a maximum of 
about 10 percent and then splite Bruised cherries lose excessive amounts 
of soluble solids on soakinz, Thev show little if any gain in weight and do 
not become turgid eno ugh to cause them to cracke Bruised cherries are 
ey about 40 percent less firm than unbruised ones. Both bruised and un- 
bruised cherries are firmed slightly by soaking in dilute calcium chloride 
HM \Osolutions’. Cooling, either in water or in sir, causes cherries to increase 
/ in firmness. . : 

Work Project No. RM:a-129 - Investigations of basic properties and functions 
f of tannins and development of new hipeayeces 
materials ; 
ee ‘Production of Cenaigre. Field studies were canines in cooper ation 
with the Bureau of Plant I Industry, Soils, end Agricultural Engineering. A 
study was conducted of drying of shredded canaigre under 12 different condi- 
tions to select.a satisfactory procedure for use with the crop to be 

a harvested in 1950. Analytical end laboratory leaching tests showed that 
eae roots can be satisfacto rily air-dried, when conditions are ae 


ser 30 ‘tons of fresh roots were harvested in 1949 from experimental 
es at Ai Arizona 15 tons of oie roote were aera to the Hastern 


Pin cnbiderabic quantity of quebracho extract ~ the mest important vege- 
able tanning material - is being used in regulating the viscosity of oil 
pela drilling muds and is thus not available to the tarning industry for 


pine leathcre A sample of powdered canaigre root submitted to the Humble 
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eat Oil and Refining Company for laboratory testing was fow ee a 
ei in reducing the filtration rate of salt-water muds, and this c 


pressed an interest in conducting an actual vil well drilling test. I 
further check the suitability of this material, four tons of shredded 
at Yuma, Arizona have been hanmer milled to powdered form and are now b in 
tested by the Humble Oil and Refining Company as a possible replacement for 
quebracho tauning extract in the regulation cf oil well drilling mudse = 


In preparation for experimental work to be done during 1950 approxi 
. mately 12 acres cf canaigre have been grown and are due for harvest in t A 
summer of 1950. A yield of about 100 tons of roots of the "red" or high- — 
tannin root type is anticipated. hore 


aie For supplying e larger quantity of high quality roots for use Imm ae 
ss sprocessing studies and the production, on a pilot-seale, of tanning ex- 

tract sufficient for semi-commercial tanning tests, and to secure date on 
i areas suitable for commercial growing of canaigre, the Bureau of Plants goaee 
ee ass Industry, Soils, and Agricultural Engineering hes established new canaigre 
plantings at Plainview, Texas; Portales, New Mexico; Elfride, Chandler 
Heights and.Higley, Arizona, totaling approximately 14 acrese These should 
be available for harvest in 1961. . ‘On 


rus 


Meee ay . and 
pes - Chemical engineering investigations have developed a more economical 
method of drying fresh canaigre. This consists of comminuting the fresh aime 
roots in a rotary kmife cutter or a sharv knife hammer mill with 1/40 Ongar 
Ba; 1/2" screens and drying in a direct heat rotarv kiln dryer. With roots of 
oe the yellow variety, air at 500°-600° F. inlet temperature can be used us 
ie without diminishing the tannin recovery on subsequent leaching after renee 
fon grinding. Up to 800° F., the recovery diminishes somewhat, and at 900° 
the loss is appreciable. 


a Processing Studies. Our continucus countercurrent extractor has been — 
ert considerably modified and instrumented to make it more adapted to the leach- 


- —s—s ing of canaigre. Eighty-eight continuous cvuntercurrent leaching runs, eat 
RY of at least 8 hours duration, have been made during the year to investigate | 
the many variables encountered in this type of extraction. The solvents us 
.  ineluded distilled water, 10 percent and 18 percent aqueous isopropyl alcoh 
and 25 percent aquecus acetonee Fromthe results obtained, conditions suit 
| able for large-scale extraction can be suggested. . oe 


Preliminary cost estimates have shown that the eontinucus counter-  — 
current extraction of canaigre is the most feasible for commercial opera- — 
tion of any leaching process thus far studied for the recovery of tannin 


from this material, eit 
ny gies 3 | \ ‘ 7 
Work Project Nos RMs:a-132 - Processing Nicotiana rustica as & source of 
Mir . o wieetings | | 


A process for the production of 40 percent nicctine sulfate from 
Nicotiana rustice has been developed and proven in a small integrated p; 

_ plant. It is based partly on one of the commercial methods for obtaini 
- nicotine from tobacco, The rustica juice is expressed from the plant by 
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a cane mill or a continuous rotary press, limed and stored in steel tanks. 
- ‘Throughout the year it is withdrawn from storage as required, clarified by 
heating with soda ash and filtering, extracted with kerosene in a continuous 
i liquid-liquid extraction column and the kerosene extract treated with 
_ sulfuric acid to form the 40 percent nicotine sulfate product. This process 
_ has been shown to be operable both on freshly pressed juice and on year- 
old juice stored at room temperature. In the pilot-plant Operations 85 per- 
cent of the nicotine from the fresh rustica plant was recovered in the prod- 
ucte While a somewhat higher recovery would be possible by refinements of 
_ this process, it would involve higher processing costs which probably could 
_ not be justified by the increased yield. 
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Work Project Nos RMsa-152 - Improvement of quality and flavor of maple 
te Fe “init Sirup and other maple products ~ 


| High-flavored Maple Sirup.e Based upon previous observations that color 
in maple Sirup could be developed at will, dependent upon the time of heat- 
ing at some given temperature above 190° Fe, & process has been devised for 
- making a maple sirup having a concentrated or enhanced flavor and color. 
_ The process consists in heating maple sirup at atmospheric pressure at 
elevated temperatures for a definite period of time. The steps of the 
process are: (a) boiling the maple sirup until sufficient water has been 
removed to cause the boiling point to be raised to some temperature between _ 
_ 240° F. and 250° F; (b) holding the thickened sirup at this elevated tempera- 
_ ture (three hours: for fancy sirup anda lesser time for the lower grades) 
by preventing “rther loss of water through the use of a tizht lid fitted 
with a reflux condenser; (c): adding water, when cooking is completed, 
equivalent in amount to that lost by evaporation, and allowing the sirup - ‘ 
to cool. This sirup so treated develops a cclor and a concentration of | , 
_ flavor which is at least four-fold in respect to the starting sirupe One 
part of this concentrate can therefore be diluted with three parts of cane. 
Syger sirup to yield a maple sirup blend that is practically indistinguish- 
_eble from the original sirup, The process is simple and does not require 
_ any additional equipment to that found in a maple sirup processing plant, 
other than a kettle lid provided with a long upright pipe to serve asa 
_ reflux condenser. This process is applicable to all grades of maple sirup 
and does not cause appreciable development of caramel and other off-flevors 
in the lower sirup grades. Blends resulting from the use of this new high- 
ly flavored sirup will be rich in maple flavor and in color, and any off- 


flavors present in the original sirup will be diluted to an unobjectionable 
Level. 


Miike: Permanent Color Standards. Cooperative work with the Production and 
__ Marketing Administration on the development: of permanent glass color 
standards for maple sirup was completed, and the new grading sets are com- 
mercially available for the 1950 season. About 210 sets of the. new graders 
are in use by Federal and State inspectors and by private firms and indi- 
viduals. A complete color grading set consists of three colored glass 
_ standards: mounted in a metal box, three square bottles containing glycerin 
water "blanks," three square bottles containing standardized cloudy sus- 


pensions (for grading cloudy sirups), and empty square bottles for maple 
irup samples. | ii 
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Work Project No. RMsa-166 - A. Conversion of potatoes to more stable form 7 

Pa rN ee and products ; 

B. New methods of using potatoes for feeds and 
non-food uses 


Conversion of Surplus Potatoes to Stable Form. last year we discussed 
a method for producing feed and flour from raw potetoes by grinding them 
and drying them in a steam tube dryer. Although the resulting flour was 
of a color satisfactory for the purpose intended, i.e., European export, it 
was inferior in color to that produced conventionally from cooked potatoes. ee 
We therefore undertook under RM:a-166 to develop cheap methods for produc- ae 
ing a potato flour of good color from raw potatoes using direct heat dryers. 


Since darkening on drying occurs largely on the surface, the overall 
color of the product could obviously be improved by drying potato slices 
instead of ground potatoes. We therefore attempted to dry raw potatoes 
sliced into uniform pieces in a single pass direct heat rotary dryer, using 
potatoes which had been stored at room temperature until their sugar con- 
tent was approximately 1.2 percent MFB. It was found that the slices could 
be dried without sticking but only if the inlet gas temperature were kept 
at a maximum of 5509 F. With potatoes which had been kept in cold storage 
until their sugar content was approximately 6.5 percent MFB, the maximum 


allowable inlet temperature was only 400° F. oe a 
et Se ee =). 
: In order to increase the permissible inlet gas temperature, thereby ee. 
increasing the thermal efficiency end capacity of the dryer, studies were ia 
made coating sliced potatoes with a eoarse potato meal. to prevent sticking - 
This idea was an adaptation of German methods used during World Wer II. ee 
Using the coating meal, inlet gas temperature as high as 750° F. could be is 
used without the slices stickinge However, when the same meal was repeated- wid 
ly recycled, it progressively derkened, thersby impairing the color of thet aa 
flour. Further studies are in progresse oy 
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-Netural Freeze Drying of Potatoes. Natural freeze drying of potatoes 
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hes been carried out successfully in North Dakota and upper New York State 


on February 21. 


Potatoes were spread on the ground in various depths ranging froma 
few inches »to oye foot. They were also stored in horizontal and vertical 
open structures above the ground. It is hoped that conditions will be ee 
favorable for partial dehydration of these potatoes as a result of ae 
alternate freezing and thawing, followed by final drying out in the springe 
Additional potatoes were put out in northern Maine in April when the as 
season of alternate freezing and thawing normally is in progress. These 
experiments are to be followed up with observations and analytical deter-— 
minations. If acceptable products are formed, feeding trials will be made. 


Freeze dehydration of potatoes has been carried out in the laboratory — 
by freezing potatoes each night for two weeks at -15 to -20° .c, (near O°F.) 


and allowing them to thaw in the daytime. Most of the juice is lost in then 


AN ayn e 
ny ee 


‘irst few thaws. After several cycles of freezing and thawing, it is 
apparently necessary to maintain the potatoes at ordinary temperature if 
_ further drying is to proceed with any rapidity. Some fermentation occurs. 
_ This may inhibit detrimental bacterial and fungal activities. Gases of 
fermentation seem to aid dehydration by forcing out juice. Although the 


laboratory experiment involved only a few pounds of potatoes, not one 
- decayed. 


Work Project No. RMs:a-200 - Utilization of wool grease and other wool 
eve ef by-products oh . 


Studies on the fractionation of crude wool grease by moleoular dis- 
tillation have been completed. The use of molecular distillation as a means 
of separating wool grease into fractions having increased utilization does 
not appear very promising. Although more than one-third of the grease was 
recovered in a fraction which is partly liquid at room temperature no worth- 
while concentration of desirable constituents appeared to be accomplished. 
_ Moreover, the sulfur present in.the grease made such fractionation difficult. 


_ The Wool Division of the Production and Marketing Administration has 

been endeavoring for some time to develop scourable sheep-branding paint, 
_ that is, a paint which would provide identifying marks when applied to the 
_ fleece and be permanent under range conditions but which would be removed 
from the fleece by the scouring operation which removes the grease. They ae 
have developed a paint consisting of wool grease, a grease solvent and a 
pigment which has been satisfactory jn every way except that in cool i 
weather it becomes too stiff to apply... Our assistance in the solution of es 
_ this problem was requested. We felt that this defect might be obviated by 

_ removing some.of the high melting compounds from wool grease by solvent 
fractionatione This was accomplished by dissolving orude wool grease in 
5 volumes of a solvent such as isopropyl alcohol or methyl ethyl ketone at 

60° C.. and slowly cooling to about 5° ¢. The precipitate which formed was 
_ removed by filtration and the solvent was distilled from the filtrate, 
leaving a residue which is fluid at room temperature. This residue may be 

from 55 percent to 80 percent of the original grease. This material show 
remarkably little change in viscosity which change in temperature. ; 


4 About 20 pounds of this fraction have been prepared and submitted to 

_ the Wool Division of the Production and Marketing Administration for field 

evaluation as the base for scourable branding paints, 

_ Work Project No. RMsa-307 - Conversion of vegetable and animal by-products, 
82 Hy surpluses and wastes into new feedstuffs and the 

establishment of their feeding values 


eR Seabrook Farming Corporation Contract. In Deeember the Seabrook Corpora- 
tion submitted a final report on the work accomplished during the 1949 
seasons This report assumed the character of an analysis of the changes 
which would be necessary for operation of the plant during the 1950 growing 

_ seasone It was submitted to company officials to acquaint them with 
_ financial obligations if the waste dehydration program for the 1950 season 
was carried out on a production basis as compared with an experimental basis. 


represent the future cost of similar leaf mesils. One of the lerger feed 


Animal Husbandry, Bureau of Animal Industry, Beltsville Research Center, 
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they were Nua to Ve for their company officials. in Desa to eH sf 
program for this season it appears certain that an experimental product 
schedule will be necessary for at least part of the season before they are 
in » position to go into large scale production. Because of conveying ‘ond 
sereening difficulties encoumtered during the past season a number of if 
changes have been essential and these will be made within the next two 
months so that the first major crop (pea vines) cen be handled in a more 
satisfactory manner than was possible last year. 


One of the major considerstions in the production of dehydrated vege= ba 
table wastes is their utilization by the feed industry, During the asa f 
months the broccoli and spinach meals produced in the fell were sold to a 
local feed firm at a price considerably below their true value. This Was 
done on the basis that they were experimental products and would not 


firms showed great interest in the high carotene content still present 
after several months of storage. This firm would be particularly inter- 
ested Pea oan amount s of high quality meal were available 


In January a conference was held with staff menbers of the Division: of oe 


and plans wére made for the. Chih co of certain of the vegetable meals as 
stock and poultry feeds. 


ee Field_ and mintatt RU LENG ho inal Heil two-pass te direct 
dryer Ean taibes, This equipment includes wet ‘and ary vardanerss hammer maT eae 
forage cutter, continuous rotary press, mixer conveyor, and various matt ie 
ing and metering equipment to form an integrated pilot plant. The pisos Nae 
will be used in the 1950 season on a wide variety of vegetable. fieid and. 
cannery wastes as well as Pie bite ah 


Work Ach al No. Risa-506 - nf dec iste Sie of fanino acids from milk proteins © 


Laboratory work on this project was iitieted in batoben: 1949. A stave 
of the effect of acid concentration, protein concentration and temperature 
upon acid hydrolysis of casein was carried out first. It was:found that a 
slight excess of hydrochleric acid above that necessary to produce amino . 
acid hydrochlorides of the result snt amino acids produced complete hydrolysis 
in 4 hours in an autoclave at 15 pounds steam pressuree A study of the ha 
direct esterolysis of casein is now being carried out. oe 

A number of butyl esters of amino acids have been synthesized and : 
purified to determine their physical ‘constants and stability under distille- 


Work Project No. RM:a-556 - Expanded research on fats and oils 


_ This project has served to permit expansion of the work on (1) thera 
oxidation of unsaturated fat acids, (2) the preparation of polymerizable 


Suede 
Peace of the oxidation of methyl oleate at 35° C and 70° CG. in the 
ence of ultraviolet light have been completed. It has been found by 
f a-red examination that a cis-trans Nia lea et apparently induced 

occurse . 


Studies of. the polymerization of the vinyl esters of the Toneienee 
r acids end their copolymerization with other industrially important 
ers: have: been continued and ier aatceondeh A technique for bead, pearl 


fe results to date are so encouraging that alana large , 
aboratory quantities of vinyl: esters are required. In this connection 
‘rangements have been mede with General Aniline and Film Corporation to 
repare, at no expense to the Government, about 30 pounds of crude vinyl | 
aurate, vinyl palmitate and vinyl stearate. Availability of these esters. 
wilt | Gveraaes our. work considerably and at the same. time it can he con- 


oe ae Ncanps Ribot ene as special purpose poe, Solvent ratios as low dk 
oe +1 have been used on several animal fats with considerable fractionation 


It is Gs aateibe uomee that fractionated fats of ae grade 


hydrolyzates te a point where the remaining copper content can be con- 


content of corncobs from hybrid corn is higher than that of cobs from 


“NORTHERN REGIONAL RESEARCH LABORATORY i 
: Re T. Milner, Director: . 


AGRICULTURAL RESIDUES UTILIZATION INVESTIGATIONS on 


er ee ee 


Yield of Pentose Sugar from Corncobs Increased 


a es 


Large-scale laboratory experiments under the Synthetic Liquid 
Fuels Project have demonstrated that the rate of conversion of the 
pentosans to pentose sugar during the first phase of the sacchserifi- 
cation process cen be increased by 15 percent when the countercurrent 
atmospheric hydrolyzation procedure which has heretofore been used is 
replaced by a concurrent procedure under elevated pressure. The yield 
of pentose sugar is greater because of a very noticeable decrease in — 
the quantity of unattacked pentosans in the residues. Through this 
change, the raw material cost per pound of pentose sugar in the 
hydrolyzate can be lowered by one third, 


Fermentation of Pentosan Hydrolyzate Liquors 


Pilot-plant-scale investigations at the Northern Laboratory 
indicate that satisfactory yields of butanol, acetone, and ethanol can 
be obtained when the butanol fermentation is conducted on a mixture of 
75-percent pentosan hydrolyzate end 25-percent corn. It was also found 
that in addition to other factors, when the copper content of the 
hydrolyzates is above certain levels the sugars are very difficult to 
ferment. Based on this observation, the cause for the appesrance of 
copper in the hydrolyzetes as well as its fluctuations wes established. 
A simple and very economical procedure has been developed to decopperize 


sidered negligible. These hydrolyzates, so trested, have given greatly 
improved fermentation results. 


A limited number of samples of pressure-cooked pentosan hydroly- 
zates prepared in bronze cookers on a laboratory scale have been 
tested for fcrmentability. Results of fermentetion trials in various | 
medin indicate that the fermentation characteristic of pressure-cooked 
hydrolyzates is substantially different from that of atmospheric . 
pressurcecookcd pnentosan hydrolyzates. The pressure-cooked hydroly- 
zates thus far have becn more difficult to ferment. / 


Composition of Corncobs & 
CIES gC I eT TET RT IH A ; Re: 
The results of o partially-completed study show that the pentosan 


open=pollinated varieties. The pentosan content of open-pollinsted 
varieties was 35 percent or less, while that of most hybrids was about 
40 percent. One hybrid varicty contained 45 percent of pentosans. 
The lignin content of most hybrids is around 12 percent, compcred with 
18 to 20 percent for open-pollinated varicties. However, one hybrid © 
analyzed about 23 percent. The results of this investigation indicate th 


a A of "developing cobs, by genetic eats: in which pento- 
sans, lignin, or cell ulose predominate. High pentosan content is 

extremely important if cobs are to be used for furfural manufacture. 

Lignin is important in relation to feeding. ne | 


Hydrogenation and wh ce AeA a Products from Furfural 


As a result of continued studies on selective hydrogenation 
of furfural-ketone condensation products to furyl alkanols, methods 
have been found for separating these compounds from the spirofurans 
produced as side reaction products in amounts of 10 to 15 percent, 
The spirofuran produced in the selective hydrogenstion of furfural- 
acetone has been proved to be 1,9+dioxa=2-methyl-5-spirononene., The 
mechanism of spironic formation involves the furylalkanol as m inter- 
mediate, Hydrogenation of furfuralacetone using a nickel-on-kiesel- 
guhr catalyst gave yields of 38 percent of the spirononanc. This 
fundamental study may prove to be of industrial importance. 


Structure and Synthesis of Gymnosperm Lignin 


In order to prove that Alfred Russell's proposed “synthetic 
lignin," which was discussed in last yeer's report, really conforms 
to lignin as found in plants, it is necessary to show that the degrada- 
tion products and other reactions of this lignin confirm to those of 
the various “lignins" studied by others. This work has been pursued . 
along three lines: (1) The conditions of producing the Russell lignin 
from vanillin acetate by the Fries rearrangement have been carefully 
-'. explored so as to produce consistent yiclds of a product which gives 
‘the elementary analysis that corresponds to the proposed formula for 
synthetic lignin, This work has been successful. (2) The product so 
obtained has been subjected to various oxidation reactions with the 
result that venillin, vanillin-5-carbonyl acid, vanillic acid, and 
veratric acid have been isolated and identified, all of which have 
been obtained from netural lignins by other investigators. In all 
cases, however, yiclds were lower than those obtained by other invosti- 
gators. (3) It scomed necessary, therefore, to synthesize the monomer 
of this synthetic lignin which Russell proposed to be 2-hydroxy-s- 
methoxy-5=formylacctophenone. Sterting with ortho-vanillin, a 5-step 
synthesis of the monomer has proved ‘successful. . About 100 grams of 
this product have beon prepared, purificd, and its constitution estab- 
lished. Work using this product to produce the polymer called lignin 
by Russell is, under reas 


Mechano- Chemicc! Pebaeee Developed for Fu ping Crop Residues - 


~ Uenerimanue on tho wet chopping of straw in preparation for 
cooking it with chemicals under increased pressure to produce paper 
pulp led to a simplified, economical pulping process that involves 
-simultaneous mechanical end chemical action, eliminates the need for 
- pressuro-cooking equipment, and greatly reduces ‘the time required for 
pulping. This mechanoschemical process, which utilizes the kind of 
-—s Gommercial machine that is used industrially for disintegreting and 
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research, stroewboard excels competitive wood products in stiffness, 
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hydrating old newspapers as @ step in producing deinked pa pul 


has promising possibilities for producing both strawboard pulp and 
bleachable fine pulp. This new process has proved successful on an 
industrial scale and industry is greatly interested in it. Next 


9-Point: Corrugating Board improved 
The cooperative research program undertaken by the Laboratory 
with incustrial companies to improve the quality of strawboard has — 
been most successful. Two years ago corrugating strawboard was proving — 
inferior, particularly in rigidity, to board made from pulpwood by — 
either the semi-chemical kraft process or the neutral sulfite ProcesSe 
Wow that most of the mills have applied the results of the Laboratory's — 


The following specific accomplishments resulted from this 
program: (1) Improved refining conditions were developed whereby the 
cooked pulp could be processed in such a way as to develop its full 
strength properties on the paper machine, (2) It was found that in 
cooking procedures adapted to present mill rotary digesters, the use 
of lime, which has-been the sole or major chemical cooking agent during 
the last 100 years, produced 9 pulp inferior in quality to that where 
other caustic chemicals were used. Modified cooking procedures, not 
employing lime, have been devcloped and applied industrially. 


Fino Straw Pulp 


The Laboratory's neutral sulfite process for producing fine 
poper pulp is being more widely cdopted in Europe. A new strew mill 
is being built in Paris, France, to use this process, Italien mills 
are adopting on an increasing scale the procedures and operating con- 
ditions developed by the Leboratory. A mill in Turkey is producing 
fine psper puip from straw using the neutrel sulfite process with 
caustic soda, since soda ash is not available at low cost. A number 
of the lerger pulp ond paper compsnics ‘in the United States have _ 
expressed on interest in making mill runs of 10 or 20 tons of pulp, 
using this proccss, 
Pal Soft-Grit Blasting 
The use of grits from corncobs, pecan, English and black walnut — 
shells, and apricot and peach pits as soft-grit blasting materials, — 
which was pioneered by the Laboratory, is inercusing. The General 
Motors Corporation is distributing information on corncob grits among a 
its various agencies and distributors. The Tinker Air Force Base in | Ps 
Oklahoma is distributing similar information on pecan and black walnut 
shell grits. Corncob grits are now used in finishing parts for the 
hydromatic and similar outomotive driving mechanisms. However, their > 
nowest and largest potential use is in low-pressure blasting to cleon — 
electric motors and generators, supplanting s solvent process which was 
time-consuming, costly, :and hazardous, The Pangborn Corporation is now 
monufacturing on air blasting unit designed specifically for using | 
soft grits from agricultural residucs, a 
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Ht AEN AA batter a ding of many problems in starch processing yi haa) 
eS being sought from knowledge of the behavior of starch in water no 
absorption, Measurements have been made of the variation of water i 


sorptive capacity as a function of physical treatment and chemical 
modification of corn snd other starches, and of the relationships : 
between water sorption and the properties of surface area, specific He 
gravity, and piesa eas , i 
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. “Starch grenules are not nitrogen permeable as shown by sur 
face area measurements of starches at low vemperatures by gas ES 
adsorption technigues. On the other hand, water vapor is readily py 
_ absorbed, and each type. of starch exhibits upon water sorption a Us Sa 
_ cheracteristic swelling behevior. Tepioca and waxy maize starches 

_ which find similar utilization show similar swelling for the amount Be 
bh: water absorbed, ond differ from corn and potato starches in | aS ae 
a exhibiting. greater swelling. The course of swelling upon water eae 
Daa ee is interpreted os be controlled by the unique organizetion 2 eae 
-of each starch, The similarity in swelling of the tapioca ond waxy Pepi. 
ned ze. starches shows the importance of large-scale organization in: 
eres ace molecular differences such as dicate Gad atags ratios Oe 
It wes also found that weter sorption capacity is usually increased au 
for starches in the initial stages of chemical Poa tholta on, end this ee 
was attributed to loosened granule stracture despite the absence of . ae 
Pe grenule dame.go.« : ‘i 
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Sterch Sponge as 5 eee oy aon. ae 

; ane | Maik ce 

Matt progress his been mads Curing the past year on the use | a 

of starch sponge us a hemostatic arent. Experimental work on limits Ah aa 
of starch concentration and freezing tunperaturos for the production ea: 

of surgical sponze from com, whect, ond potato starchos has beon com- Ai Pai 
pleted. Publication by medical workers of clinicol findings on tho Mba ty 
successful oppliceticns of starch sponge in c&ses involving nemorrhage Bet: 
as has groatly stimulctcd intcrest and active study on this aavolemenes nS 
- Dissomination of available information on thc. production, use, and ! Boek: 

_ value of starch sponge to the Tcading phormaceutical firms in the oy 
country has’ further increased practical studies. Willingness of thoso = | 
groups to ongage in practical tests will facilit ate greatly the evalua- he 
tion of starch sponge production. Veried clinical studies now being sed 

- conducted by scveral drug companics are expected to lead to the early mat. 

_ commercial production of sterch sponge. Over one million pounds of ae 
starch per ita may De Pequired to. ARP Ey this merket outvict. a 
Poptoaee Oxidation of Carbohydrates pg" 


men ‘In 1946, this Le borstory reported the discovery of a new Her ree 
rlucosan, Peelacosin,<1j 4s B £1, 6: vhich, although it was not oxidized — og 
Ny periodic acid, did cont ain adjacent hydroxyl groups. This evidcrce : 


icd us to question the validity of previously assigned carbohydrate . > 
Mae ae yaa de 


° 


maltose (present in traces) through the l0-glucosc unit dextrin. 


long been known to be a compound of considerable physi ological sig- 


structures be: sod only on oxi de tive re ceetions. The OM O) 
tosean { 57 KL, oan : 
to question regarding a0 onhyéric aerueeine ys oon we pone 
with periodic acid. We have ae Ee that their compound has 
ee structure D-gslactosen C1, Lage , thus providing cnother _ 
xemple of the anomélous behe.vior carbohydrates having sdjecent 
peanla groups. Evidently gross spstinl structure cxerts considercbl 
influcncs on the reactivity of adjacent hydroxyl groups. Core must 
be exercised, thercfore, in tsi Dua evidence Sakae with - . 
periodic ecid reactions. 


Improved Techniques for the Study of Amylose Hydrolysis by Malt Alpha- — 
Amylase | (a ) Ber Nt i 


Improved methods have been developed for the hydrolysis of 
amylose, the linear-molecule fraction of starch, with malt alpha- — 
amylase end for the analytical study of the resulting products. A 
hydrolysis temperature of 70° C. makes possible the use of amylose 
concentrations as high as 4 percent without danger of retrogradation. 
In addition, this high temperature, together with the presence of 
calcitm chloride added to stebilize the alphe-amylase, minimizes the 
possibility of interferenes by traces of beta-smylase. OE 


The products of hydrolysis obtained at the achrooic point 
under the conditions used have been fractionated both by alcohol 
precipitation i paper chromatogranhy. Giucose is present in small 
quantities in the hydrolysis mixture. Alcohol precipitetion appeared © 
to yield a uni ee: rm fraction heving ebout 7 te abt units per molocules — 
Peper chromatogrephy demonstrated clearly that epproximately S dif-- 
ferent oligosaccharides were present in this fraction. It is tenta- 
tively assumed that they constitute the homologous series of 1, 4= 
linked glucose polymers which renge in sizc from the disaccharide 


The epplication of these findings and techngiues to the mod¢ 
action of alpha-amylase on the amylose fraction of starch is 
being studicd furthers / 


Synthesis of D-Glucuronic Acid 


A practical process cf synthesis of D- glucuronic acid from 
dextrose has been perfected during the last hibay ‘This acid hes 


nificance beceuse of its ability to remove a tambien of toxic mate- 
rials from the body. Glucuronic acid, or its lactone, has received 

much attention recently because of favorable clinical results in 
the treatment of a number of types of rheumatic arthritis. The 
value of tho use of glucuroriic acid in sulfo-drug aidan h.esclso Sug 
been indicated. | 


Synthetic ial ksh Derived from Dextrose 


‘A series of Gat fete Gniocnais Awe hes been synthesized from 
gluconic acid and fatty. acid amines, These compounds, prepared by 
condensation of two raw materials derived from farm commodities, has 
shown excellent detergent properties, 


Soileremoving ability of the new synthe tic detergents has been 
determined by the cooperative assistance of the Burean of Human 
Nutrition end-Home Economics. Data show that soil-removal efficiency 
increases with the length of the alkyl straight chain radical until 
about a 14-carbon-length is reached. N-Tetradecyl-D-gluconamide 
sodium sesquisulphote hes optimum surface-ective properties and gives 
a maximum soap index considerably higher than those usually obtained 
with commercial anionic detergents. Increasing the length ofthe 
alkyl chain to 16 and 18 carbons gave less soluble products, unless 
more highly sulfated, and the surfece-active properties were somewhat 
poorer than those of the N-tetradecyl compound. Lower solubility of 
sulfates with a longer elkyl chain is probably a factor in their 
reduced soil-romoval pip ioLeneys 


Proliminary tests have shown thet surfacc-active properties of 
mixtures of Netctradccyl-D-gluconamide sodium sesquisulfate with 
sodium sulfate, carboxymethyleellulose, or sodium triphosphate, in 
which the dete ae egh comprises 34 percent by weight, do not ie 

markedly from those of the detergent itself, ° 


If jarge-scale production of fatty gluconemide sodium sulfates 
for cetergent use appears cconomically fcasible, a considerable 
volume of both fats and corn would be consumed, 


‘ 


Production he ponsestum Acid Saccha rato 


Methods heave. saan developed wiieh have reduced ‘the cost of 
chemicals; for production of potassium acid saccharate from dextrose, 
The requirement of a large excess Of nitric acid to oxidize the 
dextrose, reported last year, has been lowered, Dextrose has been 
oxidized with «s little as 2.1/2 moles of nitric acid to 1 molo. of 
the carbohydrate. For a single batch experiment, a 3 to 1 molal ratio 
yielded 50 pounds of potassium acid sacchsreate from 100 pounds of 
dextrose, reproscnting a satisfactory yield for this reaction. A 
reduction in the cost of chemicals is attained by neutralizing the 
oxidation liquor first to a pH of 3.8, cbtaining thereby about 60 ver-= 
cent of the potassium acid saccharate present. The remainder of the 
salt can be recovered by Mee conte to a pH of 9, then 
reacidifying to a pH of 3.4. Low tomperatures during these neutrali- 
zations are necessary to obtain mies crystals and light-colored 
solutions, It was found that a rcduction in processing and standing 
time eided in holding color formation to a minimum. 


The potassium acid scccharcte and the solution romaining after its 
‘removal arc sequestrents. It was determined that liquors produced by 


oxidation of dextrose could be neutralized with sodium hydroxide to 
make a liquid product with good sequestering power. Likewise hycrol, 
a byproduct of dextrose manufacture, can be oxidized with a small 
anount of nitric acid (1 to 1 molal ratio) and neutralized with 
sodium hydroxide to mske a cheap sequestering agent, ; 


Production and Utilization of ’ Fungal Amylase 


a ee. 


A synthetic medium consisting of starch and Laren salts 
has been developed for the satisfactory production in the laboratory 
of ACN MRED in. submerged, aerated cultures of Aspergillus niger 
NRRL 33 Yields of more than 30 maltase units per ml. of culture 
have been obtained. The culture filtrate from the synthetic medium 
used in maltase production was vacuum concentrated at 38°C." to eboue 
one-tenth the original volume without loss of enzymatic potency. Dry 
preparations, approximately 50,000 maltase units per gram, have been 
obtained by further purification. of the vacuum concentrate through 
electrodialysis and cthanol precipitation procedures. 


Aspergillus niger NRRL 330 produces culture filtrates which 
hydrolyze isomaltose to « greater degree than filtrates of Aspergillus 
niger NRRL 337 reported last year. This ability to break down isc- 
maltose is of considerable interest since the linkage between the two 
glucose residues in that sugar is of the a-1,6 type. This type of 
linkage occurs at points of ramification of the amylopectin molecule 
end is resistant to action of the common amylolytic enzymes. 


Experiments have been conducted in the pilot plant to determine 
the suitability of -various grains other than sound corn for use in 
the production cf cthyl alcohol with fungal amylase as the converting 
agent. Moldy corn, hard and soft sound wheat, and sound grain 
sorghum have been utilized in these studies. Ths enzymatic liquor 
-usod in all experiments was produced from thin stillage with a solids 
content of 4 pércent to which head been added 5 percent of corn, wheat, 
or sorghum meal, In studies using moldy corn, satisfactory fungal 
amylase Ligquers were produced when the medium was acrated at a rate 
of 1/4. volume of air per minute per volume of liquor. For the other 
grains, it was necessury to increase tho rate of aeration to 1/2 volume 
of oir per minute per volume of medium. 


For all grains bined bares “heen tested thus far,. yields of 
alcohol obtained with fungal, amylase as the converting agent were at 
least equal to those obtained by the usc of malt. No operating diffi- 
cultics were encountered in any of the tests, 


Production of Citric Acid from Glucose 


Procedures have been cstablished whereby good yields of citric 
acid can be obtained from untreated comnercial grades of glucose in 
submerged culture. The main problem is to speed up the fermentation. 

A number of nutritionel end environmental factors influence mold 
growth and acid production, and the problom of evelunting these factors 
singly and in combination becomes very complicated. 
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Recent work has emphasized the relation between tdnperntue 
fala: ees supply as these factors affect both growth and ecid pro- 
duction. The amount of acration appears to be closely correlated 
with the amount of mycelial growth. 

Results obtal med suggest that some choices can aie made botween 
temperature and nitrogen concentration, especially in a synthetic 
medium, The fermentation rate in 7+day old cultures has been nearly 
dotibled during the past yeor by effecting changes in type -of shaker, 
incubation tempereture cond nitrogen supply. Good yields have bcen 
obtained by submerged culture in small stcinless steel vats. Further 
work is required, however, to correlate and cvaluate the various 
factors knovm to influence this fermentation. 


Production of Sodium Gluconzte 


omen 


Pilot-plant studies were conducted on the development of a 
proccss for the preporction of sodium gluconate by fermentation of 
glucose with Aspergillus niger NRRL 3, The work was conducted in 
accordance with terms of cn informal memorandum of understanding 
between the Diversey Corporation, Chicago, Illinois, cnd this Labora- 
tory. This corporation is interested in using the material as a 
sequestering cgent in washing plein of high Setar 


Deep vat fermentations in 200-gallon batches were conducted, 
using c medium containing approximately 20 percént sugar and appropri- 
ate nutricnts. During fermentation, the medium was acrated at a rate 
of 1 volume of air per minute per volume of medium... The pH of the 
medium was controlled at 6,0-6.5 by the sutometic addition of sodium 
hydroxide to neutralize the gluconic acid as it was produced, thereby 
forming: sodium Bi uconite. 


Sodium gluconi.te was recovered by filtering the beer, concen- 
‘trating the’ filtrate-to 40 pereent solids in on evaporator, and then 
drying the sirup on a drum drier. Approximately 2,800 pounds of 
material were produced end submitted to the Diversey Corporation for 
consumer tests, which ere now in Beviannrs 


A preliminary cost estimate eae on « plant producing 
3 million pounds of prcduct snnuully shows the cost to be 9.6 cents 
per pound, 


Polymyxin--An Antibiotic 


Further resecrch on the ontibiotic, pcolymnyxin, reported 2 years 
ago, hds disclosed certain unique properties, Crude, carbon-adsorbed 
polymyxin’D, when fed to normal poultry in levels of 0.5 to 1.0 per- 
cent of the dict, induced the following changes in the birds: (1) The 
normal, predominently gram-negative, bacterial intestinal flora is 
replaced by 2 gram-positive flor:, md (2) a marked increase in 
weight (17 peeeeats occurred in the birds which received 1.0 percent 
supplement: of carbon-adsorbed polymyxin to the dict as compared with 
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the controls which received no polymyxin. Aehoben: Poca of poly- 
myxin as a-routine constituent of the normal poultry diet may nob 
be feasible, there is a good possibility of using it in medicated 
diets for limited periods to minimize or control infections of the . 
alimentary tract. 


Tests are now in progress at the Carnation Laboratories in . 
Milwaukee, Wisconsin, to determine the effect of polymyxin in a medi- 
cated feed on the course of coccidiosis in experimentally-infected — 
chickens, Similar tests have been undertaken at the Department of 
Veterinary Pathology, University of Illinois, Urbana, Illinois. 


Menual: of the Penicillia 

The “Manual of the Penicillia” by Raper end Thom, which was 
prepared under the joint sponsorship and support of the Bureau of 
Agricultural. and Industrial Chemistry end The National Science Fund, 
was published in August 1949. This represents, first and foremost,. 
a treatise on the taxonomy and relationships of the Penicillia, 4 
genus of molds importent to agriculture and industry. It brings to- 
‘gether ail literature relative to the biochemical, physiological, and 
pathological activities of these molds. One hundred and forty-two 
species and varieties are recognized. Descriptions and illustrations 
of the recognized species, together with treatments of the synonomy — 
of species in the literature should greatly facilitate the identifi- 
-.cation of molds belonging to this unusually abundant and difficult genus. _ 


Cyvanoethylation of a-Amino Acids 


Cyono- and dicyanoethyl derivatives of amino.acids and amino 
acid mixtures have been prepared. These derivatives, particularly the 
dicyanoethyl, are unstable to high temperatures, losing acrylonitrile. 
When these cyano derivatives are converted’to esters, they are also 
unstable to heat, losing alkyl acrylate. The mono-cyanoethyl deriva- 
tives ond their esters can be stabilized by converting the emino group 
to the amide. Properties of these materials have been dotermined, and 
additional work on their derivatives to ascertain their utility is 
now being undertaken, 


. Study of Alechol Motor Fucls in Automotive Engines 


“Following preliminary trials, four 200-hour tests on engine wear 
were run on full-scale stationary engines using (1) gasoline and (2) 
azo percent denatured alcohol blend with gasoline. Average wear data, 
obtained from « total of 64 indentations in the cylinder walls made at. 
four’ levels of piston travel, gave .0005 inch of wear for the gasoline 
and ,0008 inch for the 25 percent blend, -indiceting that the alechol 
blend produced less wear, «and that the denaturant used, ST-115, was 
not harmful under test conditions. Results were very consistent in. 
each of the. two sets of runs. 

Three 10,000-mile runs with a 25-percent dunatured aleohol blend 
with gasoline showed a fluffy carbon deposit in the combustion chamber 
in contrast with a harder carbon deposit formed with gasoline alone, 
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SOYBEANS AND OTHER CILSEED CROPS UTILIZATION INVESTIGATIONS 


- Contributing Causes to Flavor Instability of Soybean Oil 


In previous reports, thé beneficial effects of small amounts 
of citric acid added to soybean oil during deodorization have been 
reported. The effect of citric acid was attributed by the Germans to 
ws _ removal of traces of lecithin, but it was found at the Northem Leb- 
oratory that citric acid actually serves as a metal scavenger, especially 
for iron, Other metal inactivators of cqual function have also been 
discovered and reported, During the past year a method has been 
developed for’ measuring the very minute quantities of iron and copper ~ 
which are so harmful to flavor stability of soybean oil. The analytical 
procedure involves ashing of a large oil sample and spectrographic analysis 
of the ash, after combining with a small quantity of buffer to stabilize 
eS: the line intensities and introducing known amounts of beryllium as a 
pia standard, With this analytical method it was found that the presence 
; : of over 0,1 port per million (p.p.m.) of iron, or 0.02 p.p.m. of 


~~ ~~ + copper, definitely reduced the flevor stability of the oil after accel- 
ge ‘erated aging at 60° C., and after storage for several weeks at room 
a temperature, Addition of iron above these levels gave proportional do= 
cont crcases in stability while the addition of small: amounts of citric 

at acid during deodorization counteracted the effect of the metal. 


For comparative purposes, cottonseed oil was slso studied. As 
much as 0.35 pep.em. of iron added to: cottonseed oil did not affect its 
flavor stability. Since cottonseed and soybesn oils differ in compo- 
sition largely by the presence of-linolenic acid in the latter, this 
difference emphasized the role of this triply-unsaturated acid, as 
well as iron, in flavor reversion. Investigation and confirmation of 
the effect of linolenic ccid was underteken and reported on under a 
Research ond Marketing Project. 
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Commercial Soybean Oils 
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With iron singled out as a chief offender in the laboratory 
studies and with citric ecid end other metal inactivators as possible 
remedies, the commercial application of this knowledge became of im- 
portance. Soybeon oil is removed from the beans commercially in iron 
equipment cither by solvent extraction, continuous screw pressing, or 
hydraulic presses. Soybeans were carefully solvent-extracted in all- 
glass apparatus in the lnboratory and found to contain approximatoly. 
0.8 pepem. of iron so that my additional iron acquired during process- 
ing might have a very serious effect on flavor stability. Four com- 
mercial processing plants were visited. Samples were obtained at ‘vari- 
ous proccssing stages and also as the oil passed on through the alkali 
refining, bleaching, end deodorizing stages needed. to produce a salad 
oil, As could be expected, iron content rose as a result of processing 
but was markedly reduced during alkoli refining. In some of the plants, 
iron was reintroduced during deodorization. .In spite of high iron - 
content, however, some of the sampled oils proved exceptionally stable 
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which indicated clearly that a metal inactivator had been used 
during deodorization. Information could not be obtained from some 
of the plants furnishing the samples but, whero available, the use 
or non-use of metal inactivators confirmed laboratory findings. 
These studies clso omphasized the great importance of the deodoriza-— 
tion process on the flavor of fresh oil. In several cases it was 
found that a laboratory deodorizetion produced un ofl much superior 
to the same oi1 when plant doodorized. . 


This work clearly indicates that iron is introduced in process- 
ing soybeans for oil, that unless removed or inactivated, it plays an 
important role in subsequent flavor. stability of the oil, and that 
deodorization is of great importence in governing the flavor of fresh 
soybean salad oil. ‘ tr ry. 


Flavor Stability of Oils Other Then Soybean 


With a. taste panel trained for research on the flavor of soy= 


bean oil it is easily possible to evaluate, for comparative purposes, — a 
other oils of present or future interest. Oils from safflower, i, 
mustard, sorghum, and sunflower have been tasted as refined, bleached, © Ate 
and deodorized salad oils. As fresh oils, safflower was judged the oh ere 
best, with mustard seed oil a close second. None of these oils was a 


outstanding in flavor stability. The raffinate (low iodine number he 
fraction) produced by extraction of soybean oil with furfural hed ia 
excellent flavor stability.. It rapidly became rancid, however, unless a 
protected by anti-oxidants since most of the natural anti-oxidants 
were removed by the furfural, 


Characteristics of Esters and Acids mh 
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The separation of fatty acids by distillation of their methyl 
esters is a well-known method of obtaining pure samplcos of these 
esters, Distillation is employed commercially to produce fractions 4 
of enhanced commercial value. Exact vapor pressures have been y 
determined for mcthyl csters of acids containing from 8 to 18 =: 
carbon atoms in order to calculate the design and usefulness of ia 
fractionating columns for separating these acids, é 


Refining Loss and Sludge in Soybcan Oil 


When tank cars of crude soybean oil are shipped from processor 
to refiner, there is frequently deposited enroute a layer of sludge, 
or settlings, in the bottom of the car. This material arises largely 
from-the phosphatides and other non-glyceride materials in the crude 
oil. Refiners dislike receiving tank cars containing sludge, and 
present trading rules provide for price adjustments when the smount 
of sludge exceeds 150 pounds (a tank contains about 61,000 pounds oil). 
Since the price of oil is adjusted according to refining loss 
measured on 2 sample taken when the tank car is-losded, the relation- 
ship between refining loss and sludge is an important one, both with 
respect to the price of oil and good will between buyer’ oad seller. 
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Laboratory tests were undertaken at the request of the Technical 
Committee of the National Soybean Processors Association. To date, | 
preliminary tests indicate that there is a decrease in refining loss 
as sludge deposits and that the'present penalties, on both sludge — 
and refining loss, may need adjustment to be fair to both buyer and 
seller. Further tests are under way. 


New Method of Locating the Double Bond in Isomers of Oleic Acid 


It has been claimed thet the presence of vaccenic acid (an 
oleic acid isomer with the dovble.bond between carbons 11 and 12) in 
sumaer butter is responsible for increased nutritive value of this fat. 
In attempting to synthesize this acid for study, the question of © 
analyzing and distinguishing the various oleic isomers was raised. 
It has been found that conversion.of these unsaturated acids to di- 
hydroxy stearic acids was casy, X-ray diffraction patterns of the 
acids were then made and elaidic (9+10) and vaccenic (11-12) acids, 
both of which are solids, showed differences in intensities which 
could be used to identify the presence of the separate acids, This. 
method will be studied further as a useful tool for distinguishing 


among these isomers, 


Cooperative Work on Improvoment of Nutritional 
Value of Soybean Oil Meal ‘ 


| At the request of several large commercial companies selling 
mixed feed, the Northern Laboratory has organized a cooperative group 
from industry, state agricultural experiment stations, and other 
Government agencies to study possible improvements in the nutritive 
properties of soybean oil meal. To serve this group, the Laboratory 
processed 4,300 pounds of soybeans in its pilot plant for continuous 
solvent extraction to produce 2,575 pounds of oil meal. This meal 
was divided into 10 lots, 5 of which were heated (toasted) at atmos~ 
pheric pressure for varying times and 5 wore heated for 15 minutes to 
varying temperatures (as fixed by definite steam pressures). These 
treatments and the cpperatus uscd approximatcd commercial practice and 
were designed to give meals subjected to conditions both milder and 
more severe than arc normally met in industrial processing. Focding 
tests on rats and chickens were made by the collaborators to correlate, 
if possible, the nutritive valuc of the meal with the heat treatment, 
Results on fecding tests by the various collaborators, however, wore 
most conflicting. . Further study is needed to determine if the diffi- 
culties encountered arose in the fceding tests or in the preparation 
of the test meals. Individual offorts arc now being made to oxplain 
tho discrepancies found on feeding tricls in different laboratorics 
before continuing further collaborative work. 


-Pilot-Plant Production of Gelable Soybean Protcin--Gelsoy 
Tho pilot plant mentioned in last year's’ report has been con- 


structed and opereted by a nearby soybean processor in close cooperation 
and with the assistanco of Laboratory personnel, Many difficultics 
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were encountered. In removing alcohol from soybean flakes, excessive | 
denaturation of the protein occurred which so lowered its water solu= — 
bility that the yield of Gelsoy was greatly reduced. In the several 
screening operations employed to separate solids and liquids, a large 
amount of fines was formed which carried through to the final product, — 
This last difficulty was solved by the use of a centrifuge. Labor eka 
studies showed that either very low or very high concentrations of © 
alcohol did not cause appreciable denaturation, but that a mixture of — 
water and alcohol in equal samoumts denatured the protein within a few 
minutes both at 30° and 75° C. These observations explained the 
failure of conventional desolventizing equipment and indicated flash 
drying was required for this process, ; 
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RESEARCH AND MARKETING ACT PROJECTS 
“New Structural and Chemical Studies of Grain Kernels 


Studies on the histological structures sof the entire corn 
kernel, now completed, have been recorded photomicrographically. These 
pictures record the types of tissues present, and show the structural 
relationships of anys toa from the Ape Mane of industrial ubilizations 


Histochemical studies of corn are still in progress. Cellulose 
has been found in cell walls throughout the kernel; hemicelluloses form 
a large part of the cell walls in the hull and occur in small quanti- 
ties in the cell walls of the embryo and endosperm. Lignin was found 
only in the tip-cap region, The spermoderm and the closing layer of 
the hiler orifice, which together form a somi-permeable membrane. 
around the corn kernel, were found to be composed of suberous or cork- 
like material. The knowledge of the chemical nature of these structures 
‘is basic to the treatment required to effect their separation in mill- | 
ing mothods, 


Production of Riboflavin by Ashbya Gossypii 


Laboratory and pilot-plant studies have been Wabeinned on a 
process for producing riboflavin by fermenting a medium consisting of 
glucose, corn stcep liquor, and enimal stick liquor with the yeast- 
like organism, Ashbya gossypii. Careful review and onalysis.in the 
laboratory employed in this fermentation have led to a stricter regimen 
involving maintenance of stock culture, preparation of the inoculum, 
and use of reduced amounts of inoculum. These measures substantially 
incroased yields and gave greater reproducibility between fermentations, 


Production of the vitamin by this process on © commercial 
scale is economically feasible. The possibility of further improving 
yields of riboflavin in large-scale fermentations exists in the fact 
that laboratory results are favorably affected by low concentrations 
of certain inorganic salts. Pilot-plant work has confirmed laboratory 
experiments in showing that yields can be increased by addition of 
sugar to the standard medium about 40 hr. after inoculation, © 


Dred an 
Vitamin B12 Synthesis by Microorganisms 


A screening procedure was developed for surveying the Labe 
oratory's Culture Collection for vitamin B)2-producing microorganisms. 


With the assay method used, none of the 2,050 yeasts or 2,100 molds 
examined during the year was found to produce significant amounts of 


vitamin By9. However, some strains of the nearly 500 actinomycetes 
(Streptomyces) were found to synthesize varying amounts of this 
vitamin, A survey made last year of about 1,000 cultures of bacteria 
disclosed a small number of promising strains for the production of 
vitemin Byo. 


When Flavobacterium devorans MRRL B=54, one of the more 
promising orgenisms for B12 production, is growm under ideal con- 
ditions on a medium composed of glucose, soybean meal, corn steep 
liquor, od mineral salts, the vitamin is produced in amounts suf- 


ficient to interest the fermentation industry. Studies are continu- 


ing to develop this process to give consistmtly high yields. 


Fungal Amylase Process for Plant-Scale Con- 
version of Sound hse de into Alcohol 


To determine the price oaiiey of the fungal amylase process 


developed at this Laboratory, and to obtain pertinent enginecring 


data, the Uy Ss Department of Agriculture contracted the Grain Process- 


ing Corporation, Muscatine, Iowa, to make large-scale runs to produce 


alcohol from. sound corn employing this process. 


Plent tests made so far indicate that the preparation of good 
quality fungél amylase liquors on a large scale is practicable, It 


. has been demonstrated that a mold agent of satisfactory enzyme 
‘potency can replace malt entirely in the mashing of sound corn with 


no disruption in subsequent plant operations or detrimental effect 
on the alcohol yield. 


Alcohol-Water Injection Studies on Internal Combustion Engines 


Test results on three high=compression automobile engines 
(10:1, 8:1, amd 8.25:1) show that two of the engines could be 
merakad with present-dey gasolines in combination with alcohol- 
woter injection. The test ongine with 10:1 compression ratio re+ 
quired the highest-grade premium gasoline in combination with 
injection for economical operation. There was very little differ- 
ence in effectiveness between methanol- and ethanol-water mixtures; 


_ isopropanol was definitely less efficient, 


_. Manifold distribution, the means by which an individual 
cylinder in,a multi-cylinder engine receives its fuel, has received 


. considerable, attention since the high heats of vaporization of 


alcohol ond water, introduced by injection, may cause, inequal mixture 


distribution, A slightly different pattcrn and a wider variation were 
.found in. the manifold distribution of clcohol-water mixtures compared 
with that of gasoline. Both elcoholewater mixtures and gasoline are 


greatly affected by mechanical factors in the intake system. 
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Linolenic Acid and the Flevor Stability of Soybean Oil 


Soybean oil contains linolcnic acid as one of its component 
fatty acids as contrasted with cottonseed oil which is free from 
linolenic. Since the flavor stability of cottonseed oil is superior 
to that of soybem oil, it has been postulated frequently that lino- 
lonic ecid may be responsible for the undesirable flavors found in 
aged soybean oil, Direct evidence has been obtained to show that 
linolenic acid, when introduced into cottonseed oil, gave flavors on 
aging which were identified by the Laborctory's resoarch taste panel 
as soybeen oil flavors. To prepare the modified cottonseed oil for 
this study required considerable work and several attcompts, It was vs 
nocessery to prepare bland oils for all taste tests and this required 
a carcful study of the catalysts used to introduce linolenic into 
cottonseed. Two samples of cottonseed oil were modified, one with ie 
linolenic acid, the other with linoleic acid (a normal component of 
cottonseed ait}. These two oils were compared by the taste panel 
with samples of soybean.end unmodified cottonseed oil. The taste 
panel reported, with statistical significance, that after aging, 
the cottonseed oil modified with linoleic acid was a cottonseed oil 
in flavor but that the cottonseed modified with linolenic acid was 
a soybean oil. This conclusion, that linolenic acid is (with metals 
such as iron or copper) an important factor in flavor "reversion, " 
is also supported by the improvement found when a large part of the 
linolenic glycerides were removed by liquid-liquid extraction, Oils 
of superior flavor stability resulted when the linolenic acid con- 
tent was lowered from 7-9 percent to between 2-4 percent. — ». 


Isolation and Characterization of Flevor Principles 


Under contract research at the University of Pittsburgh, con- 
tinued progress has been made in identifying the compounds found in 
the distillate from "heat-reverted" soybean oil. Two aldehydes, 
decadienal and acetaldehyde, were isolated and identified. Ina 
similar distillate from hardened soybean oil, dipropyl ketone and 
a-heptenol have likewise been found. Other compounds are known to 
be present and are being studied, 


one Ura cn of Soybean Phosphatides Pie “ 


Studies with the Craig countercurrent distribution apparatus 
end immiscible solvents have shown soybean ‘phosphatides to consist 
of three main groups. The choline (lecithin) and ethanolamine 
(cephalin) fractions are alcohol soluble; whereas, the alcohol in- 
soluble fraction consists of a complex mixture of inositides. Sugars 
usually accompany these, but there is still uncertainty as to whether 
the carbohydrates are merely carried along or are. chemically attached. 
Galactose and fructose have been identified (after hydrolysis) by 
paper chromatography. The isolation and identification of the various ate 
components require a great deal of work. Frequently, the modification. ig 
of on old method or devising of a new method of analysis is necessary. 
For comparative purposes, corn phosphatides were fractionated in the 
same manner as that for soybean phosphatides, The same components are 
present but in mrkedly different amounts. 
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“Investigations of Texas and Florida Citrus 
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AGRICULTURAL CHEMICAL RESEARCH DIVISION 
. L. F, Martin, Head 


Research work of this division is largely conducted in strate- 
gically located field laboratories. Citrus fruit processing is 
studied at Winter Haven, Florida, and Weslaco, Texas; cucumber pick- 
ling at Releigh, North Cerolina, sugarcane processing et Houma, 
Louisiana, and tung oil and meal production at Bogalusa, Louisiane. 
Basic research on cane sugar and molasses and confectionery is carried 


on by the Division at the Southern Regional Research Laboratory in 


New Orleans. 


SOUTHERN FRUITS AND VEGETABLES PROCESS ING 
INVESTIGATIONS . 


1 


The investigations on the composition of lipids in citrus juices 


-is fundamentel work simed at improvement in the quality of canned 


juices. If the composition and the changes that take place are known, 
it will be much easier to devise means of correcting undesirable 
changes. 


The bacteriological work hes been of assistance in establishing 
methods of quelity control, perticularly in routine plating and the 
evaluation of data obtained on coliform organisms. This product has 
enjoyed a phenomenal growth in the pest 4 years-and much of this has 
been due to the care taken in quality control including senitetion. 


The investigations on the addition of citrus molasses to dried 
citrus pulp have shown thet no trouble should be encountered with this 
product if it is properly prepared. This provides another way of 
utilizing citrus molasses, which has been a "distress" product, _ 


financially. 


The Weslaco Laboratory has been edvising local grapefruit and 


_ orange processors on problems and general types of equipment necessary 
_for production of frozen concentrate. Tihen concentrate plants are in 


actual operation, the data on Texas orange and grapefruit concentrate 
and various concentrated blends which are now in process of evaluation 


_ will prove of inestimable value to processors, Future studies will 
47 be aimed at. keeping ahead of any likely problems. 


| ‘The demonstration that the color of red grepefruit is stable 


“under normal conditions of low temperature concentration and storage 


opens a market for cull pink and red grapefruit. These fruits were 
beginning to present a disposal problem, since the color is not 


‘stable in canned | juice, and deteriorates to a muddy brown. 
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New Knowledge of Enzymes an Aid to the Pickling Industry 


The identity of the chemical agent (enzyme) responsible for 
the softening of salt-stock cucumbers is a research accomplishment 
of major potential importance to the pickling industry. Companies 
ere now starting routine examination of their vat brines for the 
softening agent according to the procedure developed during the above 
study. This will permit them to have accurate information on the out- 
come of the cured material and will materially reduce losses previously 
suffered by not knowing which vats of material should be used, or 
which could be kept stored longer in brine. ; ; 


Information on the origin of the chemical agents (enzymes) respon- 
sible for softening of brined cucumbers is also an important recent 
contribution, The softening enzyme has been found in high amounts in 
the seeds of several varieties of pickling cucumbers, as well as in 
the male flowers and pollinated female flowers. It has also been 
found in the large-sized cucumbers as they approach the ripe stage. 
These findings demonstrate that the cucumber that is brined may have 
an important bearing on the firmness of the cured salt-stock. This 
applies also to the brining of smell cucumbers which still heve the 
blossoms attached. 


Another enzyme, called pectinesterase, has been shown to be 
present in practically all parts of the cucumber plant as well as the 
cucumber fruit. It assists the softening enzyme in destroying the 
pectin (cementing material) in the cucumber. Heretofore, neither of 
the two enzymes mentioned has been shown to be present in cucumbers, 
or the various parts of the cucumber plant. Such information is of 
vitel importance in establishing a means of controlling the softening 
of salt-stock. | 


CANE SUGAR,SIRUP, AND BYPRODUCTS INVEST IG ATIONS © 


Clarification of Cane Juice and Recovery of Aconitic .Acid Studied 


Critical studies of juice clarification processes are being made 
in order to rationalize the chemical and physical principles that are 
involved. The findings obtained to date indicate that certain changes 
in the ordinary clarification procedure would be helpful, if. adopted 
in reducing some of the trouble in the processing of Louisiana cane 
juices. Further, there is indication that calcium carbonate can 
profitably be used as an aid to juice clarification in the production 
of direct consumption sugars and fancy molasses but large-scele test- 
ing needs to bé done before recommending it to the industry. 


Molasses is a surplus commodity and its utilization is important 
to the welfare of both growers and processors of sugarcane. By ion- 
exchange it is possible to recover 95 pereent or more of the aconitic 
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acid present and at the same time obtain ea greatly improved molesses 


product which may find wider use. Solvent methods for recovery of 
aconitic acid ere also being investigated. 


Research for the Gandy Industry 


Ay safe molding medium hes been developed for the candy industry. 


It has been demonstrated that replacing starch powder by.a calcium 


cerbonete-starch mixture will eliminate the explosion hazard in 
candy molding operations and at the seme time provide a more flexible 
medium for control of moisture absorption and quality of the candy. 
Several insurance companies sre interested and insurance savings 
might be considerable. 


Many products such as butter creams and butter caramels disap- 


peer from the merket in the summer because of their poor keeping 
- qualities. The present effort to select suitable antioxidants for 


fat preservation in candies would be of great value in extending and 


reducing losses in merketing such candies. 


TUNG NUTS INVESTIGATIONS 


This project is under the direction of K. S. Markley, Heed, Oil 
and Oilseed Division, Southern Regional Research. Laboratory, 


Tung Press Coke Dust .an Explosive Hazard 


Recent studies on various dusts collected et tung mills have 
shown the tung press cake dust to present a fairly high explosion 
hazerd., Any of the dusts tested could cause fires or explosions. 
After the results of these tests were brought to the attention of 
mill managers, they made an effort to keep down dust concentrations 
in the mills by installing explosion-proof motors, switches, and 
other approved electrical equipment. 


New Methods of Analysis, Provided Tung Industry 


The whole fruit methods of sampling and analyzing tung fruit 
developed by the Tung Oil Laboratory at Bogaluse, Louisiana have given 


the domestic tung oil industry reliable and accurate techniques for 


the analyses of tung fruit. These methods were used by the Commodity 
Credit Corporation in carrying out its 1947 Tung Oil Program and heve 
been used successfully for several seasons by a number of commercial 
oil laboratories. As the tung fruit producers ere paid for their crop 
on the basis of the oil content of the fruit, reliable and accurate 
methods of analyses were urgently needed to insure the growers full 
value for their crop. 
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Methods developed for the analysis of commercial tung hu 3 for 
oil content have been applied to a study of hulling efficiency and 
have yielded valuable information on oil losses in the hulling : 
operations. This information will be useful to growers in deter- : 
mining whether it is more advantageous to haul the whole tung fruit — 
to the mill (in which case the loss of oil in hulling is assumed by _ 
the mill), or to hull the fruit in the grove and then ship the hulled | 
nuts to the mill for processing. | | sh us 


RESE/RCH AND MARKETING ACT INVESTIGATIONS 


~ 


New ehd Improved Uses of Citrus Products (RMse-140) =~ 


The investigations under this project, which dealt with effect — 
of pasteurizing conditions, are providing information on the exact 
temperatures required for pasteurization of citrus juices to obtain ae 
an optimum quality. } ig ‘ 


The development of a rapid and accurate test for péctinesterase 
will be of value in controlling quelity in commercial canning, Bes) 
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BASIC TVESTIGATIO'S Ii) THE CHRSISTRY OF AGRICULTURAL PRODUCTS 


PLANT DISEASE 


 fTomatine has been characterized as a glycoside comprising alkaloid end 


_ garbohydrate fractions. When tometine is treated with acids the molecule 
splits into tomatidines and a carbohydrate fraction. 4 paper-partition 
chromatographic apparatus was developed with which a separation of the 
carbohydrate fraction into its component parts was achieved. Chemical 

_ tests applied to these sugars in comparison with known sugars As “hte 
standards established their identity as xylose, glucose, and galactose. 
It was found that the tetresaccharide which comprised the carbohydrate — 
fraction was made up of two molecules of glucose and one each of 
galactose and xylose. Tomaticine has been further characterized by 

- preparation of diacetyl and dihydro derivetives. Tomatine and tomatidine, 


ea es 2 2 * s . 
supplied to the Pharmacology Division, Western Regional Research 


_ laboratory, have been found to be relative non-toxic when administered 
orally to experimental animals. ‘ 
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 Rodioactivity Aids Growth-regulator Research 
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The synthesis of & now plant-growth regulator, 2,4-dichloro-5-iodo-~ 
_ phenoxyacetic acid, was announced in last year's report. Twenty 
millicurics of radioactive iodine wes used in syathesizing 18 grams 


and imparted © low degreo of radioactivity to the compound cnd 11 


derivatives (ammonium, cthylammoniun, diethylemmonivm, tricthenolamine, 
sodium, and eslcium salts; on oceid chloride; an amide; and methyl, 


isopropyl, ond n-butyl estcrs).s During the past yocr, in cooperation 


with the Buroeu of Plant Industry, Soils, and Agricultural Engincering, 


ay these compounds, labcled with radiocctivity, wore applicd to differcnt 


plants, and thoir distribution in the plants was determined. Thoy 
wore found to accumulate primarily in the newest tissucs at growing 
pointse : ie 


re .. The new rogulector, 2,4-cichloro-f-iocdophonoxyrectic ccid, is closcly 


- reloted to tho well-known weed killer, 2,4-dichlorophenoxyecetic 
acid and although its plant-crowth regulating activity is only cbout 
. 60 percent of the latter, duc to the substitution of iodine for 


hydrogen in the benzene ring, the kind of: plant response to it is 


- quite similar. The esters and cride derived from the regulator 

— gontaining radioactive iodine had greater regulating activity then 
their parent acid whon testcd on: ancquivelont-weight basis, wheroas 
the selts had lower or no bettcr activity than their prront foid. 
‘The growth-rogulating ctivity of some esters cpprof.ched but in no 
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ease equalled that of 2, 4-2ichlorophonoxys neti t Feb heir ye “Complete (itd 
ovaluetion of the results obtaincd with such compounds should add to- 
the present mocger knowledge of the mechanism of action of plant- 


growth rogulatorse 


New ae Compounds Tosted for Growth-rogulating Propertics 


More then ] 150 new svnthctic compounds were prepared 2s possible. ple nt- 
growth rcgulators and sre being tested in cooperation with the Burceau i 
of Plant Industry, Soils, and 4gricultural Engincering. These compounds 
include substituted amino acids, phenyl, phenoxy, pyrimidine, naphthalene, ea 
pyridine, quinoline, and morespto compounds. in attempt to prepare one oe 
new plent-growth regulator, alpha-ncphthalene butynoic acid, rosultcd 
in the synthesis of two isomers. The meleculer configuretion of each. 
is boing determincd. One isomer hes & melting point of 112°C.. and is- 
very active as a plant-growth regulator, wherezs the other melts at 
127°C. and is much less active. The activity of the very active 

jsomor is somovhst similcr to thet of clpha-naphthalene acetic acid 
which promotes ‘rooting and gall formation, . This is the first aromatic= 
acetylcnic acid to be tested as 6 plant-growth regulator, but other 
compounds of this general type cre being synthesizode 


INVESTIGATIONS CanRis ED OUT UNDER THE RESEARCH i.ND MARKETING ACT 


PRODUCTION OF PLNT-GROWTH REGULATING COMPOUNDS FRCM AGR SICULTURAL 
SOURCES; RM:2-272 


Corn Pollen and Distillors Solubles 


Two main sources of natural plantegrowth reguletors h*vo boon 
investigated, namcly, ccrn Ae end cistillors dricd solubleés aden 
and berloy).e Fractionation of dodges obtained from corn pollen hes 

resulted in the particl purification cf tho plantegrowth regulctors 
prescnt. Havever, no cvidence for Fe prosonce of indoloacetic acid 
has boon obteined « Fractions obteined from distillers solublcs have 
boon purificd to the extent thet somo show plent stimulatory activity 
et 1 to 50,000 dilution. There is chemical cvitence for the presoncc 
of an se compound in these fractions, and the ultraviolct cbsorption 
data a almost identics1 with those reported for an unidentificd factor 
Dieiweas 1 for the growth of animals, called Vitamin Byze If the plent-— 
growth stimuletor and vitamin By3 ere the same, it hes beon obtainod 
in ¢ higher degree of purity than previously repertcd. There is also 
a fraction in distillors solublos which kills plents, but not much 
succecss has boen «chicvedc in purifying this particuler fraction, All 
fractions preparcd by this Burosu are submitted to the Buroau of Plant 
Industry, Soils, and Agricultural Engin cring for plant cvaluction 

and epplicetion. ; 
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Peete of Hens ae plant parts have boon cssayed for < cntibiotic 
activity. | Of the ono hundred and seventy five investigated, only a fow 
plent oxtracts failed to exert sore effect’ on the ara of at least 
one. of the test microorganisms. Flants are, therefore, . potentially ; 
ch source of antibiotics, with & wide range of sel egtivity and 
ee toward the bacteric, fungi, “nd rab which cause 

‘disoases in man. In meny instances, theso antibiotics occur in by- 
_ products of the agricultural ond idatelay | processing industrics, such 
as sweet potato, per, pecnut, ond limn bean vincs $s erape fruit, Orange, 
and aon ‘beet ee spinach, beet, broccoli, anc rhubarb leaf 


! 


Ne from the Sweet Fotate Plant 
) Bae Re Sadar oat Derelict arate 


‘Sweet potato vines, which cre nomelly used «s silegs, have been found 
to contain highly active santifungel ond antibsctorial substances, It 
is perhaps significant thet the ecible tuber alse contains these sub-= 
stences. Sweet potato vines, in < tonnage quantity, have been dric 

ch Ma Mo? i continuous. dricr and cntibioticel] ly -etive concontretes have been 
‘prepared from the dried product. Fractionation cf those concentrates 
-is proceeding rapidly. From an ective weteresoluble resinous fraction, 
a buff-colored crystalline appearing sclid and « clear red-brown 
‘Liquid, with « distinctively characteristic odor, have been obtcincde 
The sclid matoricl exhibits sclective activity towird Gromenerstive 
(Ee coli), and the liquid towerd Gram-positive bacterin yay e lly 
Myc cobacteria), and toward fungi, Toxicological and in vivo antibiotic 
he. a@otivity will be determined on these twe fractions ag soon <s they can 
be prep red on & sufficicatly large secle. 7 


Maki bictice from Cabbage 

_Cabbaze ‘hes boon found to be © source: of antibiotics. 4 crystalline 

_ antifungal substance hrs beon isolnted, in very small omounts, from 

“a methanolic oxtract cf eabbrge. Two ethur active fractions have 
been senarated frem the supernetant solution. One of those fractions 
is active townrd Gram-positive becteris (S. curous) and fungi, whereas y 
the othor fraction is, in <ddition, activo a Teunra Grom-necot ire 
pactoric (E. coli) ond ecic-fest bactorics (Nyeobecterin). Tcxi- 
cological « mane in vive antibiotic activity will bo obtained, following 
further purification cf the fractions 


Antibiotics frem Bancnes 


skin hes bcen referred to as "Nature's bacteria proof 
On investigation, the grocn banana skin snd pulp wero found 
ontifungal substanecs, “whores. ripe banena skin and pulp 


Tne be manic. 
wrapper". 
-eentain 


beotoricl substances. Tho e rosults 3 ict et 


“perticuler sonra eeneee is eho foot thet-on an 
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active tow.rd acid-fest bacteria (iycobactoria) nue 


until the banane is well ripened, representing o colcr index es 


and 8 Tho antifungal substence, which inhibits the growth ‘Soe e 

— disense-cousing fungi, has been separated from the anti webertat 
fractions. Toxicological and in vivo sntibiotic activity will bo 
determined cn these freeticns when m they : tre obt cinod 4 oo purer 
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"Enzyme Research Division, Albany, Calif. 
or Arnold Kent Balls, Head 
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Work on Citrus — 


— Work has continued on phosphate transferase 
isolated from citrus fruit in an attempt to ex~ 

plain changes that take place in the ripening of 

the fruit, particularly reactions that change acid 

to sugar. Phosphatase studies on concentrated 
Valencia orange juice have shown that in freshly pro- 
cessed material the enzyme activity is mostly in the 
cloud, and after a year it was in the juice. 


%. t 


‘The study of poisoning of certain citrus enzymes 
having esterase activity by insecticidal substances Van 
related to di-isopropyl fulorophosphate has been ae 
extended, with particular attention to substances 1 ete 
having possibilities es systemic plant insecticidds,. 


Investigations of limonin (the bitter principle of 
citrus) have continued, The disappearance of limonin 
or its precursor from Navel oranges and from the pulp 
and peel of Valencia oranges during the course of 
ripening appears to be well established. Studies on 
the chemical structure of limonin have progressed, 
with particular attention given to degradation prod- 
ucts in an effort to explain the bitter taste. 


~ 


Work on Cereals 


Improvement in yields. of crystals of barley malt A 49 Ee 


alpha-amylase has been obtained by taking advantage of bigest.” 
the great solubility of the enzyme in acetate buffer 3 Oe 
at pH 4.7. Many requests for samples of the crystal- | | ee: 
line enzyme were met during the year, Studies were ae 
conducted on the nature of the hydrolysis catalyzed See 
by malt amylase. Some of the physical properties of ee 
bete-amylese were determined, such as molecular weight | at "ae 
(about 200,000) and density (1.35), and its mode of Beis 
action on starch was studied. Beta-amylase in barley omit 
malt was,also investigated. Rees 
. hee: 

Studies on the amylase produced by Bacillus Ge, 
macerans were pursued under a commercial fellowship. ges 
One achievement was a marked incroase in yield of enzyme ea 
from cultures, largely through adjustment of pH with | erat! 
ammonia, Considerable progress was made on purification eae 
of the macerans amylase and on studies of the activity ga 
of purified samples. §chardinger dextrins, produced Bt Sia 
with macerans anylase, heave been isolated and studied pig 


to some extent. 
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study and it has been p ssi 
reproducible aCe iva by sy Ue Ne rte de 
Enzyme reactions in vegetables that have been 


scalded in preparation for freezing or dehydration _ 


) »! 


have been given some attention. The reaction stulied a 
apparently decomposed the phospholipids. The enzyme 
in cabbage that decomposes soybean lecithin (a mixture 


of phospholipids) has been isolated. — gan ans 


RESEARCH & MARKETING ACT PROJECT 


New_and Improved Uses of Gitrus Products 


Two sulfhydryl sulfur compounds of citrus 4wice. wae 
have been isolated and identified by chemical analysis. — 
These compounds are the amino acid cysteine and the 
. tripeptide glutathione, They account for at least 80. 
percent of the total of such compounds in citrus wor’ 
juice. Their enzymatic breakdown is now being 
studied. , i 
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A success ful eh for the canning and pasteur- 
ization of s sucrose-tyne dates (Declet Noor variety) 
developed durinz recent years is now in cormercial use. 
Results with the invert-sugar type cf dates (Khadrawi 

vericty), Which are noist and tender, indicate that they 

ee arc preserved well by the method developed for the 
sucrose tyne of date, Essentially the method consists of 
packing in sealed cans and pusteurization in boiling 
water for 30 ninutes or at 170°F, for 65 ninites, 

Per iaeee ty studies have indicated that Navel 
oranges can be used in frozen citrus purees (and in turn 
in frozen desserts and bakery gocds) without evidence of 
bitter flavor, They are under severe handican, however, 
because of the bitter flavor in rrocessed Navel juice, 
Results of recent research have indicated thet toneto 
pectic-acid-denolynerase added to the juice will remove 
or prevent a larce part of the bitterness and also nre- 
vents gelling of frozen purees, Commercial enzyne pre- 
parations (such as Peetinol) and activated carbon offer 
some possibility for the control of the bittorness in 
Wavel orange products, ork is under way on chenical 

chances in citrus purees in freezing storage and on the 
bitter principle in Navel oranze juice and nethods for 
control, 


Vegetable Products 


Studies on commercial and laboratory-prepared tonato 
pastes have revealed that preheating temperatures con- 
monly used are insufficient for the inactivation of 
pectic enzynes, Resultin; losses of pectin durinz pro- 
cessinz have sonetines lowered the consistency of the 
pastes beyond the point of desirability. Concentration 
to a solids content hicher than the standard 25 percent, 
AS sormetines practiced, is costly end also is o reletively 

ineffective way to incrense consistency, Reconnendations 
are now available that make possible the production of 
high-quality pestcs of le oral solids content. Further 
studies will bo made on other factors that may contribute 
to consistency of pastes, 


| RESEARCH 4.ND iARKETING aCT PROJECTS 
New Laboratory at Pasadens, Calif. 


The new building constructed for the Fruit and Vece- 
taLle Chenistry Laboratory in Pasadena with Rilk funds was 
completed approximately on schedule. The building was 
Peaianted &pr. 14, 1949, with appropriate cercnony, Nuner- 
ous visitors have inspected the building for the purpose of 


ings. 


_pbbeining suggestions for the construction of other rescarch 
uildi 
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Studies have been conpleted on tt , 
voletile igen constituents cf fresh end canned 
oranre and grapefruit juices. ight ‘conpounds © vere. 
isolated, ineludins alechols, aldehydes, esters, and 
lkctones, Work hes continued. on chromatographic separar 
tion. of volatile oils isolated fron the juices. © New 
work under this project involves dnprovenents: in quality 
of frozen citrus concentrates, Sone work is being done 
on effects of storaze tenperatures: on the quality of 
concentrated crange juice, including ehenical changes. 
Another now phase of research is coneorned with 
nitrocenous constituents of citrus juices,. certicularly 
the anine acids, Oranze juice, for example, mey con- 
tain sufficient amounts of cnino acids to be of 
nutriticnal.sicnificance for young children, 
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--Enuit Products 


, Studios on application of ‘piologically active con- ‘A 
pounds to Perfection apricots end Italian prunes to Ber 
determine whether such dipping treatnents nicht soften 
the skins and yield nore attractive products gave un- 


pronising results.’ Skins of pruncS were not softened; ea 
those of the apricots were softcned: but the flesh be- ER tio 
eath became too soft for canning. Ticthods for the a 
production of apriect nectar fron the Wenatchee Moorpark Ber! 
variety, developed earlier, are nov being used comnmerci-~ (ORS 
_ ally. Results of 12 years of study on processing of ; Ny 
'freestone Berenersneye been widely used in: recent years. ee 
Ves oteble _Products Nob 
| Aa 

: Py . a, 
pdeaauibe of conparative. studies on So sacyuidae nth of Rites 
naturity in swect corn have been summarized as follows: es 
Refractive index,. found: ta-be one of the most- rapid, —— AC 
accurate, and practical necthods; crude starch and ‘ pa 
alcohol-insoluble solids content, accurate but tine- tip 
consuning; repid colorinectric method for starch, unreli- ae 
able results because of seasone.1 variation in type of ora ee 
starch; crude carotene content, reliability indicated — iS 
in prelininary tests; ave and suger content, poor results; \ ie 
Brovn-Duvel moisture nethed, borderline in accuracy. aa 
ioe 

Studies were begun on the canning and freezing qual- he 

ity of 13 varicties of green beans in Idaho, Preliminary ee 
results vere obtained, and these studies will continue, a 
PL 

“Results of a three-year: study, recently completed have ag 
(encanta canners with information on tonato varieties and te 
processing metheds most suitable for hish guality in the EE RSAEN, 
| Korthrest, ‘ine ASS Pa a! Waa) ee 
RESEARCH AND WARRING Lcr PROJECT" ee 

of. Mivte. Juice fron Peer teste 2 


ia a process. Was dapeuioned for Hi demnoierd recovery of 
soluble. solids. from peer canning weste. It involves con-~ 
‘version of nilled: waste into a calcium oectinate gel which 


can be easily vressed tz sive hich yields of clear juice. Rey: 
The juice is purified to a colorless liquid suitable for | wit 
‘use as a. sweotenin; ingredient in canned pears by treatnent Bae 2)! 
with en ion exchenge resin and rpitmncnaes carbon, The ae 
practicability of the lime cclation vrocess was denonstrated a “aie 


7 ona commercial scale and the juice ever anid on orocess on 

oa pilot plant. scale, The commercial and pilot plant studies 

were made at the Apnle Growers &ssociation cannery, Hood ay 

> River, Oreron. | 
he Wy 


_ MICROBIOLOGY RESEARCH DIVISION | 
Located at 
Agricultural Research: Center 

Beltsville, Waryland 


Mathilde Solowey, Acting Head of Division 


MICROBIOLOGY OF DRIED EGGS AND. RELATED EGG PRODUCTS 


Development of an Improved Method for ‘the. Fermentation of 
Egg White 


A method for the rapid fermentation of egg white by the 
use of non-proliferating cell suspensions of a streptococcal 
strain has been developed on a laboratory scale. It has been 
demonstrated that several different microorganisms are able to 
produce the desired results, although further and more ‘detailed 
comparative studies are in progress. By the method enployed, 
fermentation of egg white (utilization of the carbohydrate) can 
take place within 4 hours, with concomitant drop in pH to the 
desired level. During the fermentation, the growth of contam- 
inants that usually produce objectionable flavors and odors in 
egg white is inhibited. The dried fermented egg white thus 
produced yields a product that is quite satisfactory according 
to the usual. chenical, physical, and organoleptic criteria. 
Optinun conditions for fermentation, as well as adaptability of 
the process to pilot plant and sawnnlelnd ou sacsebphitaie are now 
being studied. 


‘The Antibiotic Activity of Polymyxin and Other Anti-Bacterial 
Agents Against Salmonella Organisms Isolated from Drie Egg 


and Related Egg Products 


4 


The mode of action, minimal inhibitory dose, effect of 
size of inoculum and development of resistance to aureomycin, 
chloromycetin, and polymyxin B has been studied in vitro for 
3 Salmonella species isolated from dried egg powder. All three 
antibiotics appear to be equally effective against the three 
test strains studied. Aureomycin and chloromycetin were found 
to be bacteriostatis in the concentrations employed whereas By 
polymyxin B was found to we: bactericidal. The effectiveness of 
aureomycin was not altered by the size of the inoculum, whereas 
polymyxin B and chloromycetin were so influenced. No significant 
_ development of resistance to any of the antibiotics by the organ- Re 
isms tested was observed. In vivo testing, using the developing 
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_ chick embryo, has been initiated, and the minimal lethal dose 
has been determined for the strains studied. Further studies 

to evaluate the in vivo effectivity of antibiotics for Salmonella 
strains isolated from egg powder are being conducted Onie ee 
cooperative basis’ with the National Institutes of Health. 


RMA PROJECT #401: PREPARATION OF PRE-COOKED FROZEN 
POODS, AND THE POSS'BLE OCCURRENCE AND SIGNIFICANCE 
OF PATHOGENIC ORGARISS IN FROZEN FOODS 


Occurrence and Significance of Salmonella Organisms in 
Commercially Frozen Foods 


A bacteriologist recently assigned to this project has 
devoted primary attention to developing methods of sampling 
frozen foods and to evaluating the relationship of different 
conditions inherent to the sampling procedure. Samples of 
frozen food products representing chicken a la king, chicken 
chow mein and vegetable chow mein have been examined for viable 
cell count, gram negative bacteria count and for the presence or 
absence of Salmonella. One of twenty samples thus far studied 
has shown contamination with Salmonella. Study of the general 
microbial flora indicate the presence of a wide variety of 
microorganisms. 


RMA PRIJECT #440: IMPROVEMENT OF MICROBIAL QUALITY 
OF ECGS, EGG PRODUCTS, POULTRY AND POULTRY PRODUCTS: 


Improvenent of “icrobiological “Methods for the Detection of 


“Salmonella Organisms in Dried Eggs and Related Egg Products 


Continued investigations have been made on the comparison 
and evaluation of different methods of isolating Salmonella 
from dried egg powder and related egg products. Several synthetic 
media of known composition are being evaluated with satisfactory 
results on the samples thus far studied. Specifically it appears 
that a lithium chloride-asparagine broth in some respects is 
comparable to Selenite-F as an enrichment medium for the Salmonella. 


In studying the role of certain substances as nutritive 
requirements for the Salmonella it has been shovn that among 
others, DL-alpha-alanine, asparagine, sodium citrate, glycerol, 
lactic acid, and succinic acid are utilizable as energy sources 
for growth. 


Investigation of the Pathogenicity for Humans of Salmonella. 
Organisms Isolated from Dried Egg and Related ,Egg Products 


~The. contractual phase of this project has progressed to 
the. following extent: strains of three Salmonella species have 
been tested for sulfonimide, streptomycin, and chloromycetin 
sensitivities, infectivity for animals prior to feeding to 
humans. Fifty to seventy-five human volunteers have been 
checked for tise in these tests by studying their blood and 
stool cultures prior to test feeding, ‘Three strains of ‘each of the 
three type strains have been fed in graded doses to volunteers 
in groups of 6, and the course of activity studied. - 
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NAVAL STORES RESEARCH DIVISION 


k. L. Patton, Head 


Approximately two-thirds of the research of this Division is 
carried out at New Orleans; the remainder at the Naval Stores Station, 
Olustee, Florida, . 


NAVAL STORES PRODUCTION, PROCESSES, AND 
EQUIPMENT INVESTIGATIONS 


Selection of Cups for Acid-Stimulated Gum 


Testing of present and possible future turpentine cup materials 
under conditions of acid stimulation was continued. Commercial 
coating materials were damaged by turpentine in less than one year, 
but metals and a special cement mixture were little affected. At 
the end of 1949 the testing program was reduced to those materials 
which showed promise of commercial use at reasonable price levels. 


Improved Processing Methods and Equipment 


_ A packed column continuous still for the distillation of turpen- 
tine and rosin was built in commercial size and given preliminary 
tests. It replaces the 12 inch continuous still, which could not 
reach the lerge commercial capacity requirements. 


An entrainment separating column was developed for use with 
present commercial gum stills to meet new requirements by consumers 
for low-acid turpentine. Several packing materials were tested, 
although so fer the use of the empty column is preferable. 


A new type of filter was tested for use in the Government- 
patented Olustee Process of gum cleaning, under which most of the. 
processing industry operates. The filter which is self-cleaning 
eliminates the necessity of daily cleaning by hand, and will be recom- 
mended to the processing industry. 


Help When Needed 


Technical assistance by the staff of the Neval Stores Station 
in solving production and control problems in gum processing plants 
was continued. Most problems involved the lowering of turpentine 
acidity and the prevention of haze in rosin. Reduction of turpentine 
acidity was accomplished by the use of the velocity reduction column 
developed this, year and the prevention of haze in rosin was met 
through more rigid adherence to the recommendations for gum washing, 
Previously made by the Navel Stores Station. 5; 
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INVESTIGATIONS OF THE COMPOSITION, PROPERTIES 
COMPONENTS AND DERIVATIVES OF NAVAL STORES 


Composition of Acid-Stimulated Pine Gum 


Determination of the composition of the pine gum obteined by 
acid stimulation and by fungus stimulation which showed that such 
methods of stimulation do not significantly affect the composition 
of the turpentine and rosin produced from such pine gum has facili- 
tated commercial introduction of acid stimulation which is now being 
generally adopted by producers of pine gum. 


New Compounds from Turpentine 


Many new compounds have been obtained from hydrocarbons obtain- 
able from turpentine. These include oxygenated compounds such as . 
acids, ketones, and peroxides, as well as halogenated compounds. 
Aside from theoretical: interest in sugh new compounds, some of these 
should have practical industrial utility; for example, as catalysts, 
oil additives, and plasticizers. Certain peroxides from hydrocarbons 
obtainable from turpentine have been found to be highly effective 
_ catalysts for the production of synthetic rubber et low temperatures 
("cold rubber"). For example, the peroxide from pinane is e more 
effective catalyst than cumene hydroperoxide which is now being used 
commercially. The general applicability of a new type of reaction 
to produce highly halogenated compounds from terpenes obtainable from 
turpentine has been established and a number of products such as the 
addition of B-pinene with carbon tetrachloride and the addition product 
of p-pinene with hexechloroethane were obtained using this reaction, 
Such products are potentially useful as insecticides, lubricating oil 
additives, flameproofing agents, end plasticizers. 


INVESTIGATION OF USES, HANDLING, AND 
TRANSPORTATION OF N&VAL STORES 


New Type _of Metal Resinate Developed 


A new method has been developed for the preparation of metal 
resinates which gives products of higher metal content and better solu- 
bility in hydrocarbon solvents than those prepared by any previously 
reported method. This development of a new type of metallic resinate 
having both a higher metal content, lower acid number, and better solu- 
bility in hydrocarbon solvents should enable the naval stores industry 
to regain a considerable portion of the market for resinate driers 
that has been lost to the naphthenate driers. It should also permit 
the inclusion of calcium, zinc, and magnesium resinates in a much 
wider variety of varnish formulations than has been possible with the 
present type of metallic resinates. The process developed in this 


laboratory is the only method known by which neutral metallic resinates 


that are permanently refusible can be prepared. 
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RESEARCH AND MARKETING ACT INVEST IG AT IONS 


PilotePlent Production of Neleo-Pimeric Acid 
from Gum Rosin (RM:a-100) 


A laboratory method for the production of the maleic anhydride 
adduct of levopimaric acid has been successfully applied on a pilot- 
plant scale at the Field Station of the Naval Stores Division at 
Olustee, Florida. For the convenience of manufacturers and consumers 
the trade name "Maleo-Pimaric Acid" was adopted for the substance. 


It is the first chemicsl product made directly from crude pine 
gum without wasteful intermediate processing and transportation 
between plants. It also offers the first possibility of establishing 
@ chemical industry in the processing of gum neval stores, which to 
date has been under the disadvantage of selling its products (turpen- 
tine and rosin) on a fluctuating commodity market to a chemical 
industry which requires stable prices for most efficient operation 
and economy. A number of production difficulties have been overcome, 
and samples of the latest high quality have been submitted to 93 in- 
dividuals and companies in the chemical and pharmaceutical industries 
for commercial evaluation at their request. 


ee 


_. PHARMACOLOGICAL INVESTIGATIONS 
Pharmacology Division, Albany» Calif. 
Floyd DeEdss Head : 


Rutins quercetin, quercitrin, hesperidin, and 
grape phlobotannin have been shown to exert a pro-~ 
tectiv action against experimental frostbite in 
rabbits. Chronic toxicity studies on quercetin and 
quercitrin have been completed except for histopath- 
ologi sal examination of tissues» Hesperidin chalcone 
and cuercitrin have been shown to have the same ef- 
_fecc on cutaneous capillaries as rutin-s 


Chronic toxicity studies on subtilin have been 
eoapleted except for histopathological examination 
of tissues of the experimental animals. If the exami- 
nation of the tissues of animals show no evidence of 
injury, this evidence of non-toxicity together with 
the evidence based on growth, appearance and behavior 
of the animals will establish the non-toxicity of 
orally ingested subtiline 


The trypsin inhibitor of raw white beans inhibited 
the growth of albino rats and produced hypertrophy 
of the pancrease Raw black-eyed beans having a com- 
parable amount of trypsin inhibitor did not produce 
these toxic reactions. 


Feeding of xylose to albino rats has been shown 
to inhibit growth and produce cataract when the xylose 
constituted 15 per cent or more of the diete Thus 
use of xylose by diabetic persons is contra-indicateds 


Paired-feeding experiments with albino rats has 
shown that the inhibition of growth produced on a 
diet containing known amounts of cottonseed pigment 
glands is due to a specific toxic action over and 
above the inhibition due to decreased food intake« 
This emphasizes the desirability of removing all 
pigment gland material from cottonseed meale 


Investigations have been completed on acute and 
chronic toxicity of four inhibitors of biological 
activity in seeds, namely vinyl propionate, ethylene 
chlorohydrin, propylene glycol dipropionate, and 1,3- 
dimethyl-4-6-bis (chlor omethyl1)benzene. 


Chronic toxicity studies on 2-amino-pyridine pro- 
posed for use in the prevention of stem-end rot in 
oranges have been completed, except for the histo- 
pathological examination of the animal tissues. If 
this examination confirms this low toxicity, the com- 
pound may prove of great economic value in reducing 
the loss of Florida oranges due to stem-end rote 
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N&TURAL RUBBER EXTRACTION & PROCESSING INVSSTIGLTIONS 
 U,“S. Neturel Rubber’ Research Station. 
Salinas, California : 
“I. 0. Feustel, In Charce 


The present prorran of extraction and processing in- 
vestications concerned with natural rubber was initisted 
&usust 1, 1947. In this program the Bursau of Agricul- 
tural ani Industriel Chenistry collaborates with the 
Bureau of Plant Inlustry, Soils and A,riculturel Sn-in- 
eering at the U, S. Netural Rubber Rescarch Station at 
Salinas, Calif. On July 1, 1949, curtailment of 
operations went into effect to neet a reduction of ap- 
proxinetely 40 percent in anpropriations made by Congress 
for the fiscal ycoar 1950. Investications on. latex ex- 
traction and on byproduct utilization have accorlinzly 
been discontinucd and other work has been reqjuced 
materially in scope, 


Milline of Lush Shrub 


Confirnin> evidence of the superiority of the process- 
ing of lush or freshly harveste’ shrub (instead of shrub 
that has been conditioned by field exposure and storaze) 
has been obtained ina direct conparison cf the. tivo 
rrethods, The new process effects complete coagulation of 
latex by thorouch crushing and hanmer nilling, regardless 
of moisture content, «ni climinates storazc and dryins. 

It also results in hicher yields, creater unifornity, and , 
higher quality of rubler, This development provides a basis 
for studies on continuous vrocessing, which will soon be 
undertaken, 


Deresination } 


Continued work on deresination by acetone extraction 
of suayule shrub prior to millinz has confirmed carlicr 
evidence that this method proaiuces rubber of substantially 
improved quality, conteinins low poreentaces (1 to 2 percent) 
uf resin, The acetone is recoverable, and it scems probable 
hat this step cen te made oart of a continuous operation, 
Semples of the deresinatec rubber have received favorable 
comment from industriel coneorns. Promising results have 
also been obtained froma new method for extractinc resins 
directly from the wet rubber "worms" which are formed at 
one stz.ce of the shru> milling process. 


nesin Cherectcrization . 


Guayule rosin has beon found to be separable into 
three fractions, besed on sclubility, as follows: (1) 
water solublics (betaine, levulins, various inorganic salts), 
(2) aliphatic hydrocarbon (hexane) solubles (waxes, low- 
grate "rubber", essential oils, terpene-like svlids in- ‘. 
cluding perthenyl cinnamate), ond (3) aqueous alcohol solubles — 
(mostly hish-molecular-weicht cumelike resin). Mothols 
for separation of varthenyl cinnenate and essential oils. 


‘Sripiee of ee, rubber, deresinated rubber, and 
‘resinous rubber are being tested for serviceability at 
low temperatures (-70°F, or lower) by various covernment 

aceneies. The first results (obtained by Government 
- Rubver Evaluation Laboratories in Akron, Ohio) indicate 
- that the samples had no sisnificant advantares for lowe 
temperature applications. 


: 


” fcing Studies 


4zinc stulies on cruie and vulcanized gueyule 
rubber | ‘(both resinous and deresinated) are being under- 
taken, Apparatus for oxycen-absorption investigations 
hes been completed, This work will be concerned with 
antioxidants, oxidative effects of metals, resins, resin 
fractions, and verious processing treatments; it is ex- 
pected to indicate improved measures for the stabiliza- 
tion of suayule rubber. 
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